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ABSTRACT 

. * Tki» Unified Sciences and Mathematics for Elementary 
Schools (USMES) unit challenges students to develop an outdoor area 
to help others appreffiate nature. The challenge is general enough to 
apply to many problem-solving situations in mathematics, science, 
social science, and language arts' at any elementary school level 
(grades 1-8). The Teacher Resource Book for the unit is divided .into 
five sections*. Section I describes, the USKES approach to 
studentrinitiated Investigations of ifeal problems, including^'a 
discussion of the nature >f USMES "challenges.*^ Sebtion U provides 
an overV^iew of possirble. student activities with comments on 
prexequvsite skills r instructional strategies, suggestiohs when using 
the unit with -primary ^t-ades, a flow chart illustrating how 
investigat i o ns e ir olve -l^rom Students' discussions of nature trails 
problems , /and a hypothetical account of activities in a grade 5/6 
combinat/on. Section III provides documented, evejits of actual class 
aclivit/«S from grades .4, 4/5, and 7. Sfction ir includes lists of 
"How t/" cards and background papers, bibliography of non-USMES 
materilals, and a glossary. Section V consiBt>s of charts identifying 
skilli, concepts, processes, and areas of study learned as students 
became involved with the act iv^i ti.es, (JN) 
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Unified Sciences end Metheioatics for Elemetttary Schoole: 
Methesatice end the Natural, Sociali and Conmunicationa 
Sclencea in Real Problem Solving (U5MES) was fonaed in re- 
aponae to the recctuaendationf of the 1967 Cambridge Conferr ^ 
ence on the Correlation of Science and MitKenatica in the 
Schoole.* Since ita inception in 1970, USKES haa been ^ 
funded by the National Science Foundation to develop and 
carry out field tria3.8 of interdiacipUnary unite centered 
on longrrange inveatigationa of real and practical problems 
(or "challenges") taken from the local school/coiwunity en- 
vironMnt« School plannera can use theae units to design a 
flexible curriculum for grades kindergarten through eight in 
which real problem solving plays an important role* 

Development and field triats were caifried out by teachers 
and students in the classroom with the assistance of univer- 
sity specialists at workshops apd at occasional othel: meet- 
ings. The work was coordinated by a iitaf f ac the Education 
Development Center in Itewton, Kaasachusetts. In addition, 
the staff at EDC coordinated implementation ptograme in- 
volving schools, districts, and cTKlleges that are carrying 
out local DSHES impl€menr5;ation programs for teachers and 
schools in their area* 

Trlajl editions of the |foUowing units are currently 
^ivailqblc: ^ 

] Advertising Nature Trails 

' Bicycle Transportation Orientation 

Classroom Design Pedestrian Crossings - 

, Classroom Managetsent Play Artaj^esign and Use 

Consumer Research . Protecting Property 

. Deacribing People School Rules 

Deslgtxlng for Human •Proportions School Supplies 
Design Lab Design School 2oo 



Ka^s Communications 



fretting There 
Growing Plants' 
Manufacturing 



Eating in School 



SofJeOp'rink Design 
Traffic Flow 
Using Free Time 
Ways to Leamr/Teaeh 
Weather Predictions 



\ 



*5ee Scml:$ for tl)o Ccrri^laHon of Elejfentary Science and^ 
MdthmaticB, Boughton Mlfflij^ Co A Bfcston, 1969. , 
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In responding to a long-range challenga, tha itudants 
and teachifra often have need of a wide ranie of resources. 
In fact, all of the people and ■ateriala in the achool and 
connunity are iiqportant resources for USKES activities. Itt 
addition USMES provides resources for both teachers and stu- 
dents. A coaplete set of all the written aaterials compriae 
the USMES library, which shovld be available in each school 
using USMES units. These aateriala include— 

In Ti>a V^ms Guidmi Thii book U k coiipllation - 
of mteriids that My h% umA for long-rang^ 
planning of a curriculun^thmt incorporatea 
the USMES program* It deucrilMii the USMES 
project, real problem aolvjlngt claaaroom 
atrateglea, the Deaign Lab* the imita» and 
* the aupport ^materials at well aa vaya that 
USKES helps atudenta learn baalc akilla* 

2^ TaacJier l^eaource BcokM (one for each chal- 
lenge): Each of theae guides to uaing USMES 
units describes a broad problem, explains how 
atudenta might nrrrov that problem to fit 
their particular needs, recoi«enda classroom 
strateglea, presents edited logs from teachers 
vhose classes have worked on the \xditt\ and con«* 
tains charta that indicate basic skills, pro- 
cesses, and areas of study that students may 
learn and utilizes 

* # 

3 a Desim tab ManuaU This guide helpa teachers ^ 
and administrators set up, run, and use a 
Itesign Ub~a place with tools end materials 
in which the students can build things they 
need for their work on USMES* A Design Ub 
may be a comer of a claaaroom, a portable 
cart, or a separate room. Because many "hands- 
on" activities may talcc place in the classroom, 
every USMES teacher should have a Design Lab 
Manual* ^ ^ 

''How- !Zto^ Series : These student materials pro- 
vide Information to students about specific 
problems that may arise during USMES units. 
Ihe regular *'How To** Series covers problems 
in measuring, graphing, data handling,, etc* , 
and is available in two verslons--a series of 

16 



eartooa^atyla bookl«tt for prlmry gra4«t 
and A Mxltt of »(ig«iBiQft«-ityla booklets vitjh 
«ora rcadiug Mtt«r for uppar gradta. ThtU { 
Oaaigm ""Hm /io'' SmximM la avalilable la' 
two iHuatrated c4rd varalona~oor for prt- 
Mtry gradaa and^ne fof^^er grades. A cp»» 
pitta Hat of the ''lfo*r Td^ Seri9M can be 
found In the VSMES Culda. J 

5* ^ Bacfcground Papers ; these papera, correlated 
• ,^ with the "Hour W Series, provide teacheni j 
vlth Infoxteatlon and faints that do not appear 
±tt the atudent materials • A complete llatl- 
can be found in the VSHBS Gvdde. * | 

6t Curriculum Corxelation Gaidm t By correlating 
the twenty-six USMES units vlth other currfe- 
ulum materials, this book helps teachers to 
Integrate USMES with other school activities 
^ and lessons • 

The preceding materials are described in brief In t;he 
USMES brochure, which -can be used by teachers and adminis- 
trators to disseminate Information about the program to 
the local community. A variety of other dls«eminatlotf> and^ 
implementation materials are. also available for Indlvldjial© 
and groups Involved In local luq^lemehtation programs. They 
Include Preparlsi^ People for USMES: An IiPpIeinentatioA ] . 
nesourco BooJt, the USMES s^Ude/tape ahow,^ the Design Lab 
slide/tape show, the Design La]? brochure, videotapes of 
classroom activities, a general 'repott on evaluation re^ 
suits, a map showing the locations of schools conducting 
local Implementation of USMES, a list of experienced USi^S 
teachers and university consultants, and newspaper and j 
magazine articles. i 



* ^ * * * (. 

it 

Because Tri-Wall was the only readily aviiilib.le brand Jpf 
three-layered cardboard at the time the project began, U^S 
has. used It at workshops and In schools; consequently, rejjf- 
erences to Xrl-Wall can be found throughout the Teacher j!, 
.Resource Books. The addresses of suppliers of three-layei^ed^ 
cardboard can be found in the Desljfn Lab Manual. [ 



When teachers try a new curriculum for the first tine, 
they need to understand ine philosophy behi.nd the curriculum. 
The VSMBS approacl^ to student«*inltiated Investigatiofli of 
real problems is oittlined in section A of this Teacher Re** 
source Book. * 

' Section B starts with a brief overviet of posslblr stu«* 
dent acti^yltles arising from the challenge; comments «on pre-* 
requisite skills are included. Following that is a discus*- 
sion of the classroom strategy for DSMBS real problem-* 
solving activities, including introduction of the challenge, 
studekit activity, resources, ^4id Design Lab use* Subsequent 
pages Include a description of the use of the unit in pri«» 
mary grades, a flow, chart' and a composite » log that indicate 
the range of possible student worl^, and a list of questions 
that the teacher may find useful for focusing the students* 
activities on the challenge. 

Because students initiate nil the activities in response 
to the challenge and because the work of one class may dif 
fer from that undertaken by other classes, teachers familiar 
with USMES need to read only sect^ions A and B before intro** 
duclng the challenge to students* i 

Section C of this book is the documentation section. 
These edited teachers* logs 'show the variety of ways in 
whicH students in different classes have worked at finding 
a solution to the challenge. 

Section D contains a list of the titles of relevant sets 
of "How To'* Cards and brif^f descriptions of thi^ Background 
Papers pertaining to the unit. Also included In section D 
1$ a glossary of the terms used in the Teacher Resource Book 
isnd an annotated bibliography. 

Section £ contains charts that Indicate the comparative 
strengths of the unit in terms of real- problem solving, 
Itiathematics, sclencet social sclunce, and language arts. It 
also contains a! list of explicit examples of rial problem 
solving and other subject area skills, processes, and areas 
of study learned and utilized in the unit. These charts and 
lists are based on documentation of activities that have 
taken place in .USKES classes • • Knowing* ahead Qf time which 
basic skills and processes are likely to be utilised, teach*^ 
era can postpone teaching tftat part of their regular program 
until l^ter in the year. At that time students can study 
thm in the usual w/iy if they have not already leanied them 
as part of th(\ir USMES activities* 
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If life were of such a constant nature that 
there vera only a few chore# to do and they were ' 
done ovex jnd over in exactly the saine way/ the 
case for kxK>Uing how to solvfi problems would not 
he so compelling* All one would hav^ t6 do would 
•be to learn how to do the few jcfbi at the outset. 
From then on he could rely on memory and habit. 
Fortunately'"-'or unfortunately depending upon fne's 
point of view-^life is not simple ^and unchanging* 
Father it is changing so rapidly that about all we 
can predict is that things will be different in the 
future: In such a world <trhe ability to adjust and 
to solve one's problems is of paramount importance.* 

USKES la based on the beliefs that real problent solving ' 
is an Important skill to be learned and that toany math, 
science 9 social science, and language arts skills may be 
learned more quickly and easily within the context of stu- ^ 
dent investigations of real problems. Real problem solving, 
as exemplified by USMES, implies a style of education which 
, involves students in investigating and ^solving i:eal problems/ 
It provides the bridge between the abstractionis of the 
school curriculum and the world of the student, ^ch USMES 
unit presents a probleiii in the form of a challenges that is 
interesting to children because It Is* both real and prac- 
tical. The problem is real in severil respects: (1) the 
problem applies to some aspect of student life In the school 
or community, (2) a solution Is needdd and not presently 
known, at least for the particular case in question, (3) the 
students must consider thi^ entire situation with all the » 
accompahying variables and xomplexities, and (A) the problem 
Is such that the work done by the students can lead to some 
Improvement In tlie situation. This expectation of ^useful 
accomplishment provides the motivation for children to carry 
out the comprehensive Investigations nee,ded to find Bome 
solution to the challenge. - 

The level at which the children approach the ^problems, 
Che investigations that they carry out, and the s;nlutlons 



^Kenneth B. Henderson and Robert £• Pingry, "Problem-Solving 
in MatJiematlcs," in The learning of Mathematics: Its Theory 
md Practice, Twenty-first Yearbook of the National Council 

/of Teachers of Mathematics (Washington, D.C.:^ The Council, 

^1953), p. 233. 
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that they devise may vary, according to the ajse^ and *MUty 
of the children* Bowever, real problem aolvlng Itivolvee 
theuit at some level. In all aapecta of the problem-eolvlng. 
prodesaj definition of the problem; determination of the 
Important factors in the problem; obiervatloifl; measurement; . 
collection of data; analysis of the data vsltig graphs » 
charts, statistics, or vMatever means tW^ students can find; 
discussion; formulation ind trial of suggested solutions; 
clarification of values; decision making; and comhwinications ' 
of findings to others • In addition, students become more 
inquisirive, more cooperative in.vorklng with others, more 
critical in the|.r thinking, more self-rellknt , and more in- 
terested in hefping to Improve social condfltions*^ 

To learn the process of real problem solving, .the stu;- 
dents must encounter, fbrmulate,, and find some solution to 
complete and realistic problems* The students thtanselves, 
not the teacher, muat analyse the problem, cbooie the vari- 
ablea that should be investigated, search out the facts, and 
judge the correctness of their hypotheses and| conclusions. 
In real problem-solving activities, the teacher acts as a 
coordinator and collaborator, not jan autnorttatlve answer*^ 
giver. 

The problem is first reworded by students in specific 
terms that apply to their school or community, and the 
various aspects of the problem are discussed by the class. 
The students then suggest approaches to the problem and set 
priorities for the investigations they plan to carry out. 
A typl,^al USHES class consists 'of several groups working on 
different aspects of the problem. As the groups report 
periodically tp the class on their progress, new directions 
are identified and new task forces are formed as needed. 
Thus, work on an USMES challenge provides students with a 
^'discovery-learning" or "action-oriented" experience. 

Real problem solving does not rely solely on the 
discovery-learnjlng concept. ^ In the real world people have, 
access to certain facts and techniques when they recognize 
the need for them* * The same should be true in the classroom. 
When the students find tljat certain facts and skills ate 
necessary for continuing , their investigation, they learn 
willingly and quickly in a more directed way to acquire - 
these facts and skills. Consequently, the students should 
have availabl<5 different resources ijhat they may use as 
they recognize the need for them, but they should still be . 
left with a wide scope to explore their own ideas .and 
methods. 
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Ctttaln infonoatlon on specific skills is provided by the 
sets of USMES ^'How To" Cards. . The students are referred 
only |:o thft set for vhlch they have clearly identified a 
need and only when they are unable to proceed on their own. 
Each "How To" qardB title clearly indicates the skill In- \ 
volved~"How to Use a Stopwatch," "How to Make a Bar Graph 
Picture of Your Data^" etc. (A cpinplete list of the "How 
T6" Cards can be founo in Chapter XX of the US^S Gulde« ) 
Another resource^ provided by OSMES is the Design Lab or 



tral location for tools and materials where devices may be 
constructed and tested without appreciably disrupting other 
classroom activitiies. Ideally, it is a separate room with 
space for all necessary supplies and equipment and work 
space for the children. However, it t&ay be as small as a 
comer of the classroom and may contain only a few tools and 
supplies. Since the benefits of real problem solving can be 
obtained by the students only If theyihave a means to fol- 
^ow^p their ideas, the availability of a Design Lab can be 
a very important asset. 

Optimally, the operati«n^of the school's Design Lab 
should be such as to make it available to the students when- 
ever they need it. It citould be as free as possible from ^ 
^ct scheduling or programming. The students use the Design 
Lab'to^try out their own ideas and/or to design, construct, 
test, and improve many de\^ices initiated by their responses 
to the USMES challenges. While this optimum operat.ion of 
the .Design Lab may not ^alw^ys be possible due to various 
limitptiona, "hand8-6n" activities may take place in the 
classroom even though a Design Lab may not be available. 
(A detailed discussion of the Design Lab can be found in 
Chapter VT of the USMES Guide, while a complete list of "How 
To" Cards covering such Design Lab skills as sawing, ^fjulng, 
nailing, soldering, is' contained in Chapter IX.) 

Work on all USMES challenges is not only sufficiently 
complex to require. the collaboration of the whole class but 
also diverse enough to enable e^ach student to contribute 
according to his/her interest ahd ability. However, it 
should be noted that if fewer than ten to twelve students 
from the class are carrying out the investigation of a. unit 
challenge, the extent ^f thetr discovery and learning can be 
expected to be less than if more members of the class are 
involve^. While it is possible for a, class to work on two 
relate^ units at the same time, in many classes the^^otiidcnts 
prognsiT^ better with just one. . ^ ^ 

The amount of time speut each week working on an USMES 
challenge is crucial to a successful resolution of the 



its classroom equivalent. 





probleis. Each challenge Is designed so that the various 
Inveatlgations will take from thirty to forty-five hours, 
depending on the age pf the children, before some solution 
to the problem is found and some action is taken on the 
resvilts of t'he investigations. Unless sessions are held at 
least two or three times a week, it is .difficult for the 
children to maintain their interest and ,mome ntup to De- 
come involved intensively «rlth the^ challi^nger^^n!1S^lex\^th ot . 
each session depends ^on the age level of the pMldrwi and' 
the nature of the'ch^uSnge. For example^ children in the 
primary grades may proceed better, by working on the chatienge 
more frequently for shorter periods of time, perhaps fifteen 
to twenty minutes, while older children taay proceed better 
by woirHing less frequently for much longer periods of time. 

Student interest and the overall accomplishments of the 
class in finding and implementing solutions to the challenge 
indicate 'when^ the class's general participation in unit 
activit ies should end. (Premature dli^continutince of work 
on a specific challenge is often due more to. waning interest 
on the part of the teacher than to that of the students.) 
However, some students may. continue work on a voluntary" 
basis on one*problem, while the others begin* to identify^ ^ 
passible approa^^jfis^o Mother USMES challenge. * ^ 

/Although individual (or group) discovery and student 
inl_tiation of investigations is the process in USHES units, ^ 
thl^ does not Imply the constant eocouragement"^ of random 
activity. Random activity has an lm{fortant^lace*in 
cliildren's learnings and opportunities for It should be 
made available 4it various times. Ihirln^ OSMES activities^ 
howttver, it Is believed, that children learn to^solve real 
problems only when their efforts are focused on finding 
some solution to the real and practical problem presented ' 
In thp USHES cliallenge. It has been found that students 
are rtotivated to overcome, many difficulties aml^rustrationit 
in their efforts to achieve the goal of ef^JffMng sor^e 
change or at least of providing some txn^JtSn informatl<*n to 
others. Because the children's commitment to finding a 



ItSMES work. It Is extremely Jfmportant that the challenge he 
introduced so that It is accepted by the class as an Im- ^ 
pOTtant problem to which they^^^re willing to devote a con» * 
siderable amount of time. 

The challenge not only motivates the children by stating 
the protliw but also provides them with a criterion for 
judging their results. This crlterion'--if it works, it's 
right (or if It helps us find an answer to our problem, it's 



solution to the challenge 
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a good thing to do)'-*givet the chlldren*s IdeM and r#8ttlt# 
* meaning within the context of their goal. Many teachera 
have found this concept to be a valuable atrategy that not 
only allewa the teacher to respond positively to all of the 
children's* ideas but also helps the children theoselves to 
judge the value of their efforts. 

With all of the above In sdnd, it can be said that the 
teacher's responsibility in the tISHES strategy for open 
classtoott activities is aS follows: 

1. Introduce the challenge in a iieanlngful way " 
V that not only allows tha childrtoi to reiate 

it to their particular situation but also 
oiums up various avenues of approach. 

2. Act as a coordinator and collaborator. Mf^lst, 
not direct, individuals or groups of students 
as they investigate different aspects of the 
problem. 

3. Hold USMES sessions at least two or three tixots 
a week so that the children have a chancfe to be- 
coiae Involved in^the challenge and carry out 
covprehensive Investigations* . " 

4. Provide the tools and supplies necessary for 
Ijiitlal hands-on in the classroo© or oake 
arrangemnts for the children to work In the 
Design tab. 

%y Be patient In letting the children make their 
own lais takes and find their own way. Of ffer ' 
.assistance or point out sources of help for 
specific inforwation (such as the "How To*' 

* Ci^rds) only when the children become frustrated 
In their approach to the problem ♦ Conduct ^ 
. nVdll sessions as necessary. 

"% 

Provide frequent opportunities 'for group reports 
and student exchanges of ideas in class "^dis- ^ 
cussions. In ^st cases » students will, by 
their own critical examination *of the procedures 
they have used,- improve pv sat new directions 
in their investigations. 
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7. If necessary, ask appropriate questions^ to atim** 
ulate the 8tudent»^ thinking so that ^ehey m£LI 
make nore extensive and cooprehenslve Investlga'^ 
tlons or analyses of their data. 

8^ Kake sure that a sufficient number of students 
(usually ten to twelve) are working on the 
challenge so that iictivities do not becoise 
fragmented or stall* 

Student success In USMES unit activities is indicated by 
the progress they make in finding some solution to the 
challenge, not, by following a particular line of investiga- 
tion nor by obtaining specified results. The te*cher*s 
role in the USMES strategy is to provide a classroom at- 
mosphere^ in^ which all students can» im their own way* 
search out some solution to the chal^tng^e. 

Today many leading educators fe« t;hat real problem 
solving (under different names) an Important skllt to 
bf* learned. In this mode of leapiing particular emphasia 
is placed on developing skills to ^al with real problems \ 
rather than the skill*?? needed, to obtain "correct" answers 
to contrived problems. Because of this and because of the 
interdisciplinary nature of both tHe problems and the re** 
sultant invest igatiqns, USMES is ideal for use as an impor* 
tant part of the elementary school program. Much of the 
time normally spent in the class on the traditional ap« ^ 
proaches to math, science, social Science, and language 
arts skills can be safely assigned to USMES activities. In 
fact, as imich as one-fourth to one-third of the total school 
program might be allotted to work on USMES challenges. 
Teachers who have worked with US|fES for aei^f^J) years have 
each succeeding year successfully assigned toJUfSMES acttv- 
Ities the learning of a greater number of traditional 
skills. In addition, reports have Indicated that students 
retain for a long\time the skills and concepts learned and 
practiced during USME> activities. Tliereforc, the time 
normally spent In reinforcing required skills can be greatly 
reduced if these skills are learned' and practiced in the 
context of real problem solving. 

Because real problem-solving activities cannot possibly 
cover all the ski).ls and concepts in the major subject 
areas, other curricula as well as other learning tuodes 
(such as "lecture »#thod>" "individual atudy topics," or 
progracmied instruction) need to be used in conjunction with 
USHES in an optlma^ducatlon program. However, the other 

> . so 



Instruction Mill be •nbiinced by th« skllla, ttotlvatloYi» and , 
understanding provided by reel problem solving, end, In 
soM cases, ifork on en USMES chellenge provides the context 
vitbln iHilch the skills and concepts of the aejor eubject. 
eref]i find eppllcetlon. ^ 

In order for reel problai solving teught by USMES to have 
an optimal valuift In >:he school program, class time should be 
eppottloned vlth reason and forethought, and the sequence 
of challenges Invejitigeted.by students during their yeefs in 
elementery school should Involve them in e verlety of skills 
snd processes « Beceuse ell ectlvitles are initiated by stu«^ 
dents In respoiise to the chellenge, it is Impoaslble to 
state ^equivocally vhlch ectlvitles vill teke pUce. Hoir- 
ever* it is possible to use the documentetlon of a«vtivitles 
that have taken place in USMES txlal classes to Mhe^ule in** 
struction on the specific skills and processes required by 
the school system. Teachers cen postpone the traditional 
way o^ teechln^ the skills that might come up in work on en 
USMES 'challenge until xater in the year» At that time stu- 
dents cen learn the required skills in the usual way if they 
have not already learned them during their USMES ectlvitles* 

These basic 'skills, processes, and areas of study are 
listed in charts and lists contained in each Teacher Resource 
Book. A teacher can^tise these charts to decide on an over** 
all allocation of class time between USMES and tradlt4Qni|l 
learning in the major subject disclplineit* Examplelt of ia^ 
dividual skills and processes are also given so that the 
teadher can see beforehand which skills a student may en-* 
counter during the course of his investigations. These 
charts and* lists My be found in section £# 



Ways In Which USKES Differs From Other 
Curricula 



the foregoing indicates, USMES differs significantly 
from other, curricula. Real problem solving develops the 
problem-solving ability of students mni does it in a way 
(leamlng-by-*doing) that leads to a full understanding of 
the process. Because of the following differences, some 
teacher preparation is necessary. Some teabhers xsay have 
been introduced by other projects to several of the follow- 
^ Ing new developments in education, buk few teachers have 
Inliegrated all of thi^ Into the new style of teaching and 
learning that real problem solving involves « 
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New Area of LeaminR* ->Real problem solving is a 
new area of learning, not just a new approach <tt 
a new content within an already**defined subject 
area. Although many subj#ct-«atter curricula 
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1. ^ include Momihtag ^alltd i^robjLfttt tGlvitigi mch of 

this problM solving Involvt* contrivtd problems 
; or fragments of e vhole situation and does not 

require the cognltlYe skills needed for the in-** 
vestiga^lon of ireal' acd practical probleM« 
^ Liarfflng the cognitive strategy required for real 

problek splvlng is different fronf other kinds 
of learning. , . 

3. , Interdisciplinary Zducatjon- ^Real problem solv- 
ing Integrates tka disciplines in a natural way; 
there is no need to Ispose a sulti*-disciplinary 
* ^^"^ ^ structure. Solving real and practical' problems 

* requires the application of skills » concepts, 

and processes fron Mny disciplines. The number 
and range of diadpllnes are tmrestrlcted and 
the Inportance of each is dea6nstrat;ed in vork- 
ing toward the solution of practical problems. 

3. Student Plannlng* >>-To le&m the process of prob- 
< « / lem solylngf the students themaelvea, not the 

teacher, must analyze the problem, choose the 
variables that shotdd be Investigated, search 
out the facts, and Judge the correctness of the 
, hypotheses, and conclusions. In real problem*^ 
solving activities the teaclier acts as a 
coordinator and collaborator, not as an 
authoritative source of answers. 

4. Leami^g*->by-Dolnfi;' --Ieamltift*'by-dolngt or dlscov- 
ery^ learning as, It is sometimes called, comes 

about naturally In real problem solving slnc^ 
. the problems tackled by each cla^s have Unlqu^t 

- asp^cts^ for exaaq>le, different lunchrooms or 

- p^M^strlan crossings have different problems 
a'sSMlated with them and, consequently, unique 
solutions. The challenge, as defined in each 
situation, provides the focus for the children's 

, hands-on: learning ixpirl^ces, such as collecting 
real data; constructing measuring instruments, 
scale models, test equipment, etc.; trying their 
suggested Improvements; and (in some units) pre^ 
paring reports snd presmtations of their findings 
for the proper authorities. 

5. Learning Skills snd Concepts as Needed' ^Skllls 
and concepts are learned In real problem solving 

33 
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«• th% OMd for that arises In the conttot 
of the..ifor|c being done, rather then having a" 
•ituatlte lapoeed by the teacfft^ or the text- 
book being used. ^ Teachers mty direct this 
learning ulien tl^' need for it arises, or stu- 
dents wmj search out informstlon themselves 
£rom resources provided. 

Group Work^ Progress tovard absolution to a 
real problea tisually requires the efforts of 
groups of sttidents, not Just individual stu- 
dents vorklng alone. Although some work my 
be done individually, the total group effort 
provides tpod opportunities for division of 
labor and exchange of ideas among the groups 
end individuals. The grouping is flexible 
and changes in order to meet the needs of the 
different ptages of investigation. 

y 

Student Choice— Real problem solving offers 
classes the opportunity to work on problems 
that are real to them, not just to th^ adults 
vho prepare the curriculum. In, addition, 
students may choose to investigate particular 
aspects of the problem according to their 
interest. The variety of activities ensuing 
from the challenge allows each student to 
maki!^ some contribution tovarcs the solution of 
the /problem according to his or her ability and 
to learn specific skills 5t a tlm^hen he or 
she is ready for that particular Iptellectusl 
structure* 
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B.' Qeneral Papers on Vatur« TraUa 





1. OVERVIEW OF ACTIVITIES ' 
CbMllengm: 

Mvelop an outdoor area to help others 
appreciate nature. 

* 

Poif Bible Class ^Challenges: 

Ho^ can we build a (nature trail to 
teach other children in the school 
about nature? 

HoH can ve show others what we've 
learnmd about a nearby natural area 
without changing the place from' the 
way we found it? ^ 

Find put thore about the woods behind 
the school and teach others what you 



learn. 



Most litudents enjoy' any opportunity to \eam outdoor/i. 
Nature Trails gives a class a specific goal toirard ifhlch 
children may direct their energy ^lle Investigating their 
surroundings : using an area on a piece of available land 
for teaching bthera about ioaturew 

Work on tbia Manure Trails challenge nay take place in any 
school where thpre is a natural area nearby» provided the 
children are able to obtain perwission^ frosi the individuals 
or authorities responsible for the land* Activities need 
not be restricted to woodland areas; if a reasonable variety 
of plant and anlMl M^fe can be found» classes my success** 
fully piske a nature trail in desert, savannah » Madov» or 
beach environMnts. The. children need not actually deal a 
trail; they iiay take other people on guided tours of exist* 
Ing paths or open spaces » thus leaving the area the nay they 
found it» (Kaklng a temporary trail In this way also re- 
quires less tlse than clearing and xulntalning a perwmi^t 
trail.) . - 

The jEihallenge vlght be Introduced after a class discus- 
sion aVout what the children obsedred during a field trip to 
a nearby park or natural area. A /discussion of how the' 
students could find out vore about the living things in the 
area around the school mfy lead to work on the Nature Trails 
challenge. The challenge might also, arise during work on 
another USMES imlt; for exapple» children working on the 
Ways to Lsam/Teach challeng«^ vdf^t decide to construct an 
outdoor learning center as one way to learn or teach infor- 
mation on natural sciences. 

As students become aware of the possibilities of studying 
nature outdoors near the school, they are usually eager to , 
share their discoveries with others. They may decide to 
survey other classes In the school to find out i4io uses the 
natural area and for what purpose whether or not people^ 
would use a nature tra;^l if one were biilltt and vhat kinds 
of things other Children would like to learn about the out- 
doors. ' 

During class discussions t\yt children might consider what 
to include on the natu^re trail. They might divide into 
groups to explore the area to find Interesting things that 
might be shown to others » to identify plants and animals 
found in the woods, and to mske lists of the kinds of life 
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thtjr b«ve seen. Children night ettlMite total nuabitrs of 
different types of enlmelt or plants (e.g«^ squirrels, oak 
trees) 'by counting the nuober within d sanple area and aul«- 
tlplylng to find the nunher within the total area in which 
they are working. Some children vight try waking studies 
of nicro-organlsns by taking samples of soil and pond water 
(if th^re is a pond in the area) and examining them under 
the microscope. , - ""^^ ^ ^ 

Some children might conduct library research on the wild** 
life, ecology, geology, or history of the area or region 
within which they are working and compare their findings 
with* those of children working in the field. While invest!'*' 
gating the future trail area, children might keep logs of 
the things they have seen, noting such things as examples of 
animal cooperation (calls of birds or chipmunks which warn 
other animals of human presence), evidence of human settle* 
ment (campfires, stone walls, beer cans)^ or differences 
between types of trees on hills and in low spots. Children 
with cameras miglit take pictures of thingk they find or of 
the area in general. as a way of keeping records. 

Before actually making the trail, the class will have to 
obtain j^ermission from authorities (school or park offi- 
cials). When permission has been obtained to clear a trail, 
children will need to find the best route connecting the 
^arlQus points of interest they have chosen. Then they may | 
start to clear a path by removing brush and rocks. If a | 
path already exists in the area, the children might want to 
use it for the main trail end clear side trails to various . 
points of interest. The children might make wooden signs 
to label points of interest or to indicate directions for 
the trail and pound them into the ground by the side of the 
path. Alternatively, they^ might hang signs made from the 
topd of large tin cans from low tree branches. 

In some cases permission (to »use the area) may be granted 
only if ^ the class agrees not to clear trails or leave signs 
up over's long period of time. The children may then find 
interesting points along existing paths or in open spaces to 
show to other people. They may make signs that are easily 
removed or guide booklets listing interesting features. ^ 

The children might map the area usjii^g a spool of string 
for measuring and a compass to note general directional 
changes, drawing the rough outline to scale and marking the 
points of Interest. The map could be useful for people fol-* 
lowing the trill. The children might also write pamphlets ! 
describing the various points of interest and other infor- 
mation they have found about the area in which the trail 
was built* 
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2, CLASSROOM STRATEGY FOR 
NAXtlRE TRAItS 



Th« cl«tt Bay experttstce YtpMttd vtndallra or Ilttttlns 
of the trail or natural area and Blijbt conduct adirertlsing 
caapalgna to promote thalr afforts and to ahov other chil- 
dren that their trail irlll be beneficial to the "whole echool. 
They night alio give guided toura to other claeaea aa a vay 
of Introducing the reat of the achool to the trail* 

A ^robleai that say be encountered during vorb on Hature 
Tralla la the 'Srlnter lag" In northern cllMtea » where anov 
and cold veather nay make smrklng outdoora difficult for 
, aeveral npntha. ChUdren night plan their activltlea ao 
* that they can work on algn conatructlon or library reaearcB 
during thla tine. They nlglit dealgn and build a bird feed- 
ing atatlon ao that they can obaerve fron Indoora the klnda 
of vlnter blrda that live In the area. The daaa night nake 
occaalonal trlpa Into the anoir to obaerve anlml tracka 
along their nature trail and to note aeaaonal changea In the 
aree. 

Work on Hature Tralla na^ lead to extenaive atudlea of 
ecology of the area. While naklng their trail, children 
night becone Intereated In othet USMES unite auch #a School 
Zoo, Protecting Property (fron vandallen) , or Manufacturing 

Altuaugh nany of theae actlvitlea nay require aklUa and 
concepta new to the children, there la no need for prelin- 
Inary vork on theae akilla ^d concepta becauae the children 
can learn then when the need aclaea.. In fact^ children 
Item nore quickly and eaally when they aee a need to learn. 
Conalder counting: vhereaa children uaually count by rota, 
they can, through USKES, gain a better underatatidlng of 
counting by learning or practicing It vithln real cdntexta. 
In vorUng on Hature Trails, children alao learn and practice ' 
graphing, neaaurlng, working with declnala, and dlvldiog. 
Alth6ugh dividing aeene neceaaary to conpare fractlona or 
ratloa, prlnary children can nake conpariaona graphically or 
by aubtractlng aadlana (half-way yaluea) . Divielon nay be 
totroduced during calculation of parcentap?»^6ir averagea. « 



The Nature^alla unit la centered on a challenger-a V 
etatenent that aaya, ''Solve thla problen/* Ita aucceaa or 
failure In a claaaroon dependa largely on (I) the relevance 
of the problen for the atudenta and (2) tha proceaa by which 
they define and accept the cOiaJklenge* If the children aee 
the problen aa a real one ih. they will be cowdtte^ to finding 
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a aolutlon; they will have a focus and purpose for their ac- 
tivitiea* If the students do not think the prohlcm affects 
thtttf their attempts at finding solutions will likely be 

disjointed and cursory. ^ 

The Nature Trails challenge— ^Develop an outdoor jirea to 
help others appreciate natare**~i8 general enough to apply 
to aany situations « Students in different classes define 
and revord the challenge to fit the particular problem of 
their school and thus arrive at a specific class challenge. 
'*Find a way to nake a nature trail for others to enjoy In 
the county woods near the school" odght be the challenge for 
a class In a school that does not own any wooded property. 

Gl^cn that u problein e:^sts> how can a teacher, without 
being directive, help the students identify the challenge 
that they will work on as a group? There is no set wthod 
because o£ variations asKmg teachers » classes > and schools 
and aaong the DSMES units theiaselves. *aowever* USHES teach- 
ers hay^ found that certain genewl techniques In Introduc- 
ing the challenge are helpful < 

One such technique is to turn, a class dlscus&lon toward 
a Nature Trails challenge. For cxajsple, the teacher could 
slsjply ask the children what kinds of fchings they could 
learn outdoors and the children ©ight list several observa- 
tions they could rsake about natural history. The teacher 
then night ask hew' they could show the things they learned 
outside to other children. 



A £iftii-9ra<fc t^achox intxmuci^d the Nature fxaiX^ 
cballenge by asking her class? what Wn^^s things 
fMpIe could observe outsiJo. The children iiate^ 
mvcxQl thingn md uMch senses (sights ftearln?, 
snell# etc*} people mad to observe nature Mt^r 
discvmsin^ ofcfcrr thin^^ ahsi^t nature # thi^ teacher . 
Mked the claas if they couid find a way to dosl^ 
imd develop m are^ for studijim Mtare* Tha chli* 
drtn were cntha^ia^tie about this idea and- lifted 
tm msrba areas yborc tkey * Cght develop a mturo 
trail. 



. Frequently » a teacher will want to take children m a 
tour of a nearby nature area before introducing a Nature 
Trails. challenge* In such cases a challenge rd^t arise 
ssaturally during a class discussion in. which the children 
list observations they have cwide on their walk. 
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A*t«acfter and a science cooidlMtor took « casbimd - 
fmath' *nd iifthrgralJ' class on a walk in a par* 
max the aebool. They asked tha cMldxan to asaJce 
careful obs&xvatdons abcat things that tbeyi found 
• in the paxk. After ttto class diasussxons about 
theix tMsdings, the childxcn were asked hat they 
could sboH the things tbetj >.Jd found to other people. 
The childxen cam up vith several idems, including 
giving tours of the .wroas to studmts. One dhiM 
suggested that theg mke a nstuxe trail similar^to 
,one that she had bem on, md the class agreed en- 
thusiastically. 



A Nature Trails djaHcogo tcay arise ftosj the children's 
work on another WSHES unit. For exaople, children collect- 
ing aniaals for th^ School Zoo unit in a natural area near 
the school night decide that they wattted to abow other chil- 
dren the habitats of the atdssals. Ihcy might plan to give 
tours of the wcfodi? at the sane fcdw that they hold an open 
house to flhow their zco. 

When children working on another USMES challenge encoun- 
ter a problen that leads to a Watute trails challenge, one 
jfsoup of children csay begin work on this Second cliallenge 
imile another group continues on the first. However, there 
should be at least ten br twelve students working on any 
me challenge; othenrisc the cMldren's work My be fraiR- 
jatnted or superficial or may break down coiapletcly. 
. The Nature Trails challenge tsay also evolve during a - 
discussion of a specific topic being studied by the clasB, 
; * class studying natural history or ecology outdoors nay 

bficoffic t^itercstcd in shaving plants they have identified or 
esfampjles of natur,-il cycles they have observed to other chll- 

Classroom experience has shown that children s progress 
on a Hature Trails challenge B»y be poor If the teacher and 
students, do nfet reach a cotrsson imderatnndlng of what tht- 
diallcsge is before beginning work on it.* Having no shared 
focus for their work, the children will lack the tsntivatlon 
inherenfi tn »-<»rklng together to solve a real prablem. As a 
result, tHey tsay quickly lose interest 

A sitallar situation occurs if the. teacher, rather than 
ensuring that the children have agreed upon a challenge^ 
jaere'ly assigns a series of activities. Although the teacher 
twy see how these activities retite to .an overall B<aal-, the 
children twy not. 
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I»itliil Worlt on the ChaUengc 



A coia>imd first- and S0coia^a0 class work^ ' 
savmral nature study actlvitias outdoors. In ths 
fall tha childxan usad diffarant smmas to obsarva 
nature in an axaa naar tha schools Tha taacbar con'^ 
ductad pkill aksalons on sat thaory and sfraphinif to 
halp tbam intarprat what thay obsaxvad. tatar in 
tha itaar tba childran stadiad animal trades in ths * 
snov and conductad habitat stixdias in varioua parts 
of thair outdoor 4reA« Tba taacbar navar issuad a 
challangsi hoimvari and without S^ba snotivation to 
davalop a natuxa trail for otbar childran' to usa, 
tha childxan^ s activities wars vary fragmaAtad, ♦ 



. te a cluM has dtdded to wexlc on a Katura Trails chal-* 
Xeng^ ^ USMES aessionn should be held several tiiaes a week, 
hut they heed pot be rigidly scheduled. Vhen sessions are 
held after long intervals* students often have difficulty 
renariberipg vhere they were in their ' investigations and 
their MMntua dittinishas. 

When children begin work on* their challenge » they list 
various tasks that need to be done before the trail can be 
taade» This procedure is cosbined vith or followed by obser^* 
vations of the natural area they have chosen and soneti»es» 
by opinion surveys of children In the school to Identify 
aspects of natural hlstoiy that are interesting to others » 

Next, the students usually categorise their suggested- 
approachest grouping sinilar ideas together. The children 
then set priorities for the tasks they consider necessary in 
order to tsake their /trail and to show it to others. Most of 
these tasks are carried put by soall groups of children. 

A coii^inad fourth'^ and fifth-^'^do class davalopad 
a challmya involving atdUng other p^^ple auara of 
natura* Tbay diacussad'Jmvaral wys to intaxast 
pmpla in nataxa, including giving tours of a school 
Datura trail* Tha taacbar askad bc^ phay could com- 
plete s^Xl of tbair plannad activities, and tha chil- „ 
drm dacldad to divida into groups so that their 
0ffo£tts ^cuid ba organizad* After axaiaining thair 
liats of things to ba dQna$ thay hxoks intcfiva 
groups to &^Xi3uct library raaaarch, idantify plants 
along tha trail, find a location for tba trails 
organits th^ building of tba trail, aM docmmnt 
jtba class'^ efforts, uhils sjOdng trail m 
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As varlouB groups coicplete their tfotk» their Mtmbsrs jo 
other groups or form new groups to work on kdditlonsl tasks* 
However » If too Mny groups are foxaed^ work on the chal- ^ 
lenge can becope fragmented « The teacher linds It ivpoMBi^ 
ble to be awarii of the progress and problens of each group; 
in additlont the sttall nutober of students in each groqp 
lessens the chance for varied input and interaction^ 

' In one s^v^ntb-^grade cImu vorking on NMtwce TtailB, 
students workMd as individu(^M or in pairs rssaarcA-^ 
insr infoxmtion on things ttwtf bad observe*? outd<>Qrs« 
Tbe teach^ aiso asksd sach ^ tft«t' to select som^ - 

Ucdtim. fh6 cbildtan*s #f forts mxe disorganized 
^^rmd tr^gmmtt^ because they could not rmain attan-^ 
, Uve to.tbedr work* mrin^ a class discussion tJm 
cMXdzan agrm4 tt> organize thmseivss in a hatter 
mff dtose to divide into gxoups and to appoint a 
Imdj^r for each grmp* fhag clK^se six tasks tliat 

to-i^ dfoao^ This tim^, one srroujp wale res|>on- 
^ible /or M^nti^jing fsMturtts along the fcralJ an* 
^c$tfe^^- f^^ iinding infmrnatitm on thaikf md uork 
pwosi^^ mm smot^Mg than beiore* , 



Ihirltjg work m Nat>4re Trails, the cjbdldrcn^s attention 
should, Csrom tim to tiraet be refocused cn the dhallenge so 
that tkm ^ot losaf .tilght of their overall goal* If they 
are not r«^de5 o£ tim constraints, children my become 
involved in activities of lesser J^ortance and forget to' 
alloy ewu^ tftse to cotsplefte tfe^ir trail before the school 
y^^r b^ e,Mi!d» 



A fifth-^gxail^'cX^s began work on Natnre Traiis in 
MMch* Thi^ s^tudests mr^ concermid witft the gties- 
tion of vJ!k> would interc^Bted in having a Nature 
Tsj^l mr3 what; klndB of things p^opli^ uotdd like to 
learn ^ fh^ wb^I^ cl^ns worked on designing a sur- 
vag of the ^commltg near tiio school ♦ iTha children 
mapped the bloats in the residential area^ figured 
oat a systm for interviewing people 0 and spent #ev- 
erad ^^Zass smsionr^ dmfelopi:ag the wording of the 
gamtims for tb^ surmy^ By the time they bad 
tesited the surTey on anotlrer class ^ recorded sane 
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qamstionB, administered the survey, and tallied the 
xesultSf the children had spent over a mtmth on this 
activity and did not fiave enough time to vork seri^ 
ously on their .trail before the school year had' 
e:Aded* 



To keep children* 8 attention fotused on the challenge » 
teachers find It helpful to hold periodic class discussions 
that Include group reports on their various 'tasks. Such 
sessions help the atudcnts review what they still need to 
do In order to coioplete a trail and to sW It to others. 
These discussions also provide an opportunity for students . 
to evAluate their own work and exchange Ideas with their 
classmates « (Another consequence of having too many groups 
Is that not every ^roup can he given enough tlwe to report 
to the class » thereby Increasing the possibility that the 
children's efforts will overlap unnecessarily*) 

When children' try to decide on solutions before connect- 
ing and analysing enough data or encounter difficulties 
during their investigations* an tISHES teacher helps out« * 
however f Instead of givjBig anWers or ^suBgeslting spc^^^ 
procedures > the teacher asks ope'n-aaded questions that stlsh- 
ulate the students to think xaorc cooprejienslvely and cre- 
atively about their work. /For exaniple, to encourage the 
class to control vandalism and littering of the trail area, 
the teaclier might ask children whether they can think of 
ways to Involve otf^r students in the trail so that they 
would respect their work and not try to destroy It* Exam- 
ples of other nondirectlve, thought-provoking questions may 
be found at the end of j^ectlon B» * 
^ The teacher may alt^c^ refer students to the "flow To-' Cards 
that provide infonsvttlon about specific skills t such as 
choosing the right tool to measure distances or drawing bar 
graphs* If many students » or even the entire class t need 
help in particular areas, such-^as identifying trees from* a 
key or using fractions in measurements, the teacher should 
conduct ^'sklll sessioni^ as thesB needs arise. (Background 
Papers provide teachers with additional Information on spe- 
cific problems associated. with the ^aturc Trails challenge 
and xm^ general toptqs-ap^lltmhie to ^maiqrcha^^^ 
USMES teachers-<:an:=aM6-flfialHit-atudents4>y-^Bi^ 



slble for them to carry out tasks involving hand^-on activi- 
ties. If the children's tasks requite thp to design and 
construct items » such as wooden signs for the trail or bird 
feeders to hang outside the classroom window as a learning 
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resource during winter Tsonths, the teicher ^tliould wake »ure 
that they have access ta a Desiga Ub. Anjf i:oUectlon of 
tools and materlala. kept In a central location <ln part of 
the classroom on a portable 6artt or in a. separate room) 
nay be aalled a Design I^b* 

Valuable ""as it Is, a Design Lab is not necessat^ to begin 
work on a Nature Trails cballejxge. i 

3 seventb-gTMde class that was ttczking on the Natun 
Trails cballange constructed signs for identifying 
trsjea and Indlcatingr directions along their nature 
f trail without the help of a Design Lab. fbe chil^ ^ 

dren borrowed plgwood and tools frctn the school shop 
room for timking the signs^ 

To carry out construction activities in sch5sl» without 
Deelga Labs, students iwiy scrounge or borrow tools and sup- 

a Air. \6uck W Q i^^fS> I SiRt a-^^ Tha extent to vMch any Design Uh Is used varies with 

^ . A^D t CMC ''^^ , , ^ different classes because the chlldcen themselves dete«iine 

3 too SKOA-T C,UiS HROtAK.aTf^^'^^ direction of their activities. In tnany classes working 

U I Ufig.^a on J^ature Trails, the major hands-on activities are con- 

7 A, 0 hVtf^f^ . Auctci putdoors as children clear paths or. erect signs along 

C/o -//J/A/'^ * the trail. . The teacher can help with. -hcduHng ♦nd super- 

/ L^.*<> r>} Antn,<t vising vhcn outdoor work Is in process. Teachers of classes 

( hOi 5< P'^j}"^ n^r.,,^ working on Nature Trails have found teacher's aldfs helpful 

n l^g^p UP t*Jlrh aOue ^i^^^p for sharing supervision when a part or all of the class 
^ ic iU^.ilfA.-fa'^i^OtJp works outdoors, 

^. A'(? -molt fhaAj tf^ i^'j'^y r ^^^^ ^^yg^ tj^g natural arija In which the children at*' 

<? ,.\jih^ C4jkf^t QOiAja • working can he considered an outdoor DcBlgn tab where rules 
' . ' VL concerning use of equlptacnt slmUar to those appUcabla in- 

10 tUD Mc^UJtfJQ thi»Jj3 doors arc developed by the students. Outside, however, the 
II n 'r, VU^u^M '^t^m children need to consider the delicate nature of the enylton- 

11 i-nc^.t ^ ncnt in which they are working. Teachers should ask children 

to suggest guidelines for working in the natural, area so 
mrth:t Hallmch, Grade / ^^^at trees and other plants are not dlffflgured or damaged 

ivorfch mrian MidJlo School animal' life is treated with respect. (In geneT«l, work 

en Nature Trails is likely to increase children's sentfltiv- 

Ity towards the Hfo they observe in their outdoor enylron- 

isent.) 



Culmitutlng Activities Nature Trails activities generally continue until the 

children have cpspleted their trail and shown it to other 
people* The children nay also wnt to write pamphlets on 
natural history or make an indoor display explaining their ' 
outdoor investigations/ The children nay follow up their 
activities by asking children to evaluate their trail or by 
giving a survey to £ind out if awareness and interest in 
nature has increased in the school followinf, exhibition of 
J the trail, 

Cbildxen in « combined fourth^ and fifth-grade class 
s made a temporax^j nature trail in a nearby park and 

gava tours to two other classes on tbe last day of 
il # school. -2wo chiluzen wzotc cn ev^uestics fors for 

^ yj/ i the other students and observed that most had enjoyed 

yC/yUy^^ the trail and had learned somthing from their tour. 




The class night also rcrcoataend to the principal or other 
authorities resfionsible for the l&nd timt the trail be con** 
tinned or expanded in the future. The children night nake 
preparations for continuing their own efforts the following 
year or find another class to take over care of the trail « 



USE OF HAIORE TRAILS TH THE 
PRIHAPY GRADES 



Young. children l^ave active fcaaginations tkit are easily 
stisaulated by nature land the outdoors. Although their in- 
vestigations during work on Nature Trails taay lack the 
sophistication of those of older students » primary students 
taay be even laiorc fascinated by examining rbcJ^, plants » in- 
sectSy and^ other things found outdoors, and showing thexa to - 
other people. 

Before a Nature Tr-*ls challenge is introduced, the 
teacher oay want to conduct prcliialnary science activities 
such as directed walks, hunts, or other exercises to sharpen 
the children's perceptions of nature. One third-grade 
teacher took her class on several walKS outside and asked 
the children to look for different things each tiiae~objccts 
beginning with different letters of !;;he alphabet, changes 
In the area over a three-jweck period^ etc* A first- and * 
second-grade teacher asked her students to observe how often 
they used each of their five senses outdoors. Young chil- 
drea especially enjoy exercises involving touching and saell- 
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tog (but not tantlnRU leaves, bark, flowers, aoll. nU 
other natural things. 

While tht chUdren are «ttll excited eb c^t the things 
they have obaerved outdoors, the teacher r-:^f mk thro how 
they can ahaie the Inf oraatlOR they've learned with othejf 
atudenta. The chtli2rett may surest «ep%ral vaya tvrdo this, 
auch as waking displays, writing report*,- talking to other 
cUsses, etc., but they will usually decide that plviw - 
touts outdoors or taking another cImss on a nature walk Ih 
the aost interefting vay to share their own 'enthuslasa *ibout 
nature. Children in the third-grade class decided tp teach 
ftiT«t graders what they bad learned hy taking thcss arct>n4 

tiie woods near the school . , , 

Qm^^ ^jri^Hvitn hauA decided fin a HatuTC Trails chjtl** 

lcnger£bey »^'vant to consider wh*t InforsiatioP t^ pre- 
sent to other people. During the course «f their work c^rny 
natural science topics will be explored. Children aay Iwrn 
Uni teach) a great deal abSut natural history ot in el«- 
oentary level j they need not Vco"* ^oggpd down with elaaai- 
flcatlon or complex ecological concepts. 

Recause primary chlHrte will not be able to read dlftl- 
rule reference hooks. the+ nay rely on adult experts , mich 
AH a science currlculiiP sfleclallat or a local naturallBt, 
to help thea interpret their outdoor discoveries. Children} 
In the coBbloed first- and jecccd-grade clans rccclvi'd help 
In Identifying trees and undtr«tacai|jg natural. processes 
frosB the science specialist ift, the school syatca. CUssl- 
f Icatlpn say ^flso be carried fut without even leam^g the 
naaej? of the trees or other v^ej^snlaae involved. In the 
third- xTade class cUldrca eMtsined the bark of trees during 
the winter, comparing color, texture, and other proper fcit- 
and used these charastcriatics to decldi? which trees were 
similar, ^en the h'^'^'t-A <am mt in the spring the chil- 
dren cowpared leaf «izc, ahape, texture, etc, to 
whether the trees tht?y ha^J c«>|C*iderta bIpIIjit frat^ harp, 
studies also h^d sjlcllar leaVea. 

' You>»K childrc" -^11 .tiIpo 'enjoy witching r^e ^oictlooa tsi 
«3mU aniuialB such an squirrels or h'trds nt a winter feeder 
and wlll hp able to drj^w cintcluaieas Hhmt agptcmivs astii 
toaperatlve behavior amng animals fron their ahfjcrvat^ ow^ - 
Work on Nature Trails wlU he csost succcsslul tf children 
are guldfed hy their own interests arid obBervatl©f«5 rather 
than concepts or tendnglogy froa texts or fm»i 

JUthough ywunRer children vill probably iin\U to*-* dif- 
ficult te actually clear a path for their n,icw«f*tll. 
they say hr^s leaven ar.d AaM wood miie Ito^yM^tim:, 
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path* or Interesting fcmtutes thmt they plm tor thov to 
other students « Ihey aty alto clioote mxM thmt ere not 
wooded; the first- tad second-grsde olsss , carried out In- 
teresting nature studies in a meadown near a pood, and in ^ 
the vicinity of an old stump. Signs foy a nature trail s»y 
be constructed out of Trt-¥all and rewved before periods 
of bad weather. Sone children nay also construct slin^le 
bird feeder to put outside during the winter aonths. 

In additloti to learning about natural history, ecology, 
anlMl behavior, and other sciences, pri»sry children prac-- 
tlce several »ath sldlls while working on a Nature Trails 
chsllen^. Counting is fioporunt for classifying plants or^ 
anlraals; during ciie walk, children in the third-grade class 
coimtcd the nu»b«r c»f lobes ,on various types of leaves and 
the nuaber of pine needles in a cluster on different trees* 
Children also learn aeaiiuring skills when they wasure Xrl- 
Wall or wood for auddng signs or feeders. 

Although graphing jls not a necesssry activity for mos^* 
classes working on Nature Trills, young children ujay mke 
bar graphs rhowing nii^r of trees or aniicals of differ^t 
typc^ observed in their natural area. Ihe flrajr-grade clafis 
wade bar graphs shoving the number of^ttcies each of their 
five aenseis were used vhen taking a vslk; the children dis- 
covered f roBs their graphs that sight and touf^ were used 
iRore often than other senses outdoors. 

Teaching others about nature provides many good oppor- 
tunities^for chlldtttn to practice language arts* Children 
!^y research infonRation on natural history and write siisple 
paisphleta give oral reports to people using their trail* 
A pri»ary fipeeial education class working on Nature trails 
planned to write psophlets so that other classes could use 
their trail; when they did not have time to coicplete the 
trail, they made a taj^e explaining their efforts to the 
ne5«t year '6 class. ^ 

Nature also excites artistic talent in young students; 
they my illustrate their paapMets with interpretive draw- 
inga or nake a display of pressed leaves dpd plaster oists 

animal tracks found in mi or snow» 



A. no^ CfclAHT Ihe following flow cjta^t presents sobnk of the student 

actlviti«8*«-discussl.ons, observations, calculations, con- 
stru«2tloos— that my occur during work on the Nature Trails 
ehaliengtt Beenuse each ijlass will choose its own approach 



to the challenge, the sequence of everits giveo^herc repre- 
sents only a few of the many possible variations* Fur- r 
thenssore, no one cI^sb in eKpected to undertake all the 
^ activitle0 listed. 

Ihe flow cliart is not leotion plat\ j?hould xxot fee 
u«ed as one* Xnste>)d» it illy^Jtrates how coiiiprehenelvc in« 
ve.8tig4tlon« i-^volve ttm the stadei&t!s' discussion of a 
Nature Trails p^ oblet^ . 




Clmllen3f^2^ Develop an oatd&a^r area to help others appreciate nature. 



OptJidnaJ 

PreUMtnarn 

Jictivities: 



Directed walks in 
woods or fields. ' 



Possible 

Student 

ActivXticc: 



Field tripa to 
nature center or 



Other USHTS Units: 



m School Zoo 

# Growing Piau*tff 

# Weather Predictions 



vREIidren gc for a %«lk In a nearby Mtural 
"^areaj observe aiunala and plauts; collect 
apeclaeaas to exaaine in the claayrooa. 



Claas Dlacusslon: What do ve enjoy aost on valkat Why te it ao auch fun to 
learn outdoors? Row could vc »altc an area for learning outside? What kinds of 
things do people yant io knov about the outdoors? Who could use our outdoor area? 



Children contact local 
or Bchool authorities 
for permission (and 
help) in naking trail > 



Observation and collection of 
local plants and animals. Xden*- 
tification frcffl books and field 
guides* loss of observations 
started, including date, place 
where plants and aniasals arc 
found • ^ 



Data Collection: Children 



condtict surveys of other 
children or local people to 
find out vfao would use trail 
and vhat they vould like to 
learn 



1 



pglcits of 
Interest 

are deter- 
:slned» 



Photos are 
takers area 
and of plants* 



1 



Researclf of geol- 
ogy and ecology 
of area frois bookli, 
govemsaent pam** 
phlets, etCi. 



E 



Data Represegtatloa ; Analysis 



of surveys, calculation of per 
ceots, bar graphs of answers 
to certain quest tonJ. , 



Class Dl8cu88ioa; Children discuss findlcigs of various groups? decide on 
lioforaatlca to toclude in t^tc trail, general layout o£ trail fro«i thejBZ^ts 
of interest cj"- served. What kixidB and how aany aniaaiB and plapts ar* found 
is ou^- area? . ow do they live together? Hov do people affect thca? ^ 
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Clearing of traii, 
laying out paths » 
markixig them, etc. 



Daily logs on observa- 
tions continues; how 
weather and seasons 
affect living things 
in the area. 



1 



Identification of . 
plants and animals 
continues • Soil 
samples and samples ^ 
of pondwater examined 
for micro-orgafaisms* 



1 



Data Collection : Numbers of 
certain plants or animals are 
counted in one or more saitqple 
are^« ^ 



Data Representation : Samples 
from different areas are com- 
pared. Total numbers of plants 
or animals aire, estimated from, 
data in sample. Construction 
of bar -graphs, line charts. 



[class Diseussioa : How cJin we pre8ent>the Information we've learned $nd 
things we've seen to other people? 



T 



Trail-building completed . 
Preparatipn of direction 
signs and signs to identify 
points of interest. 



Preparation of 
pamphlet on the 
trail, including 
discussion of 
obsexrvations. 



Trail is measured 
and scale map is 
prepared for people 
to use along trail. 



^ 



Winter activities: Continua- 
tion of logs on observaJHons. 
Preparation of indoor learning 
center on nature and bird- 
feeding stations* 



P^esentq^tion of trail, nature study area, bird-feeding 
stations, etc., to school and pub lic through guided tours. \ 

I 



Class Discussion ; How c^n we learn from the work we've done? How can we 
improve the nature trail in the future? - 



I Evaluation of toCirs. Preparing and administrating questionnaires 
or conducting Interviews. Analysis of responses. 



I Removal of trail signs before summer vacation. Pro^/iding for trail 
maintenance and expansion the folloid^ng year. 



Optional 

rollow-tjip 

Activities: 



Field trips to 
ot^ier nature 
trails. 



USMSS Units: • School Zoo 

0 Advertising (against litter, pollution) 
m Protecting Property (against vandalism) 



ERLC 
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A QpfeOSITE LOG* 

hypothetical account of a 
\!^^^I^Txed fifth'^ and sixths-grade. 
. of the^activ- 

xtih'S alk}^ iiisGVissions mentioned in 
' the flow chart. -The composite log 
shows only one of the many progress 
sions^of events that might develop 
as a class investigates the Nature 
Trails challenge. Documented 
events from actual classes are 
italicized and set apart from €he<, 
text* " / 



Soon after the school year begins In the fall, one boy 
brings in an old wasp's nest which he l^as found. As the 
class discusses his discovery, one child asks where 'he 
found it, and the boy explains that he was' Walking in the 
wood behind the school whep he spotted the nest In a tree. 
He climbed the tree, made sure the nest was empty, and took 
it down, he says* 

When the te_ cher asks whether there are other interesting 
things to see in this wood, various children name things 
which they have seen or found while playing aftc^r school ♦ 
The list includes birds' nests, squirrels, butterflies, wild 
flowers, mushrooms, a hole in the ground , that "looks like a 
snake's home," an old shoe, animal bones, and "lots of 
trash*" When the teacher asks whether the class would like 
to see this area, the^hildren ate unanimously in favor of 
taking a field trip to the wood* 

The next day the' entire class goes outside to investigate 
the area behind the school* At the teacher's suggestion, 
everyone brings his/her notebook to write down things they 
see or hear* ' The children agree that everyone should take 
notes and that no one should "run around" outside* Some of 
the children move ftom place to place, noting things they 
find ds they go; others stay within small areas and describe 
everything they see around them* After a half-hour of obser- 
vation, the class returns to the room to discuss what every- 
one has found. 



A combined fourth^ and fifths-grade class in Athens f 
Georgia, discussed learning in outdoor and indoor 
enviroments . The teacher suggested that they go 
outside, and the children began to observe things 
that they had never noticed before. They began 
naming things that they saw and collecting objects 
to bring back to tlie classroom. Once inside, .the 
children listed the items "they had collected and 
asked questions about animals and plants that liv^ 
out^Loors. (From log by Annette Short.) 



One child records on the board each item that Is mentioned 
by the students* When their list Is complete, the teacher 
asks whether they can think of ways to group the l^ems they 
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have observed. One student mentions that they can group 
thea first as things to see— leaves, bugs, tin cans, etc., 
—and things to hear— bird calls, bees buzsing, etc. 

"Is there any other way we can group them?" the teacher 
asks. ^ 

Another student replies, '*By plant versus animal. ' 

The class goes through the list and grouRS everything j 
first Into these two cati?gories, until tl\e^ildren reach 
such items as rocks, old tires, and papertitter. They de- 
cide ta make a third category for "rocks and dirt" and a 
fourth fot^ "trash." A bird's nest someone has seen hanging 
in a tree provokes some discussion because the nest is made 
of plant matter but by a type of animal. The children 
finally decide that the fAct that it is made by a bird is 
more important, ^d they put 'it in their "animal" category. 

vnien all the utems have been placed in one of their four 
categories, the teacher afeks whether they can subdivide the 
list further. The children categorize animals by putting 
them in bird, mammal, or insect groups. One snake, which 
the children know is a reptile, has been spotted, but they 
ate not sure whether the salamander that was seen is also a 
reptile. Someoae finds a library book that says salamanders 
are amphibians, and the children put it in that category. 
They classify their plants as trees, flowers, ferns, mush- 
rooms, and moss. This activity takes a long time and most 
of the children feel that they need to^ learn more about 
nature b.efore they can figure out which categories to put 
some things in. . 



Children in a cowbined first- and second-grade class 
in Lexington, Massachusetts, began observing nature 
by listing the number of things they could .see, hear, 
smell, or touch round them. They trade lists of 
items they observed using each of their senses and 
graphed the results Jor each category. They deter- 
mined from th^ir bar graph that they i^fed the senses 
of sight and tcych most often outsideJ {Fran leg 
by Judy White.) 



Children in a fourth-gradb class in Cotuit, Massa- 
chusetts, Collected leaves and brought thew back to 
the classroom to identify, first noting various 
characteristics. They grouped irany of these char- 
acteristxcs by categories^ such as vumber of lobes , 



Grade 



Hature Survey 
Teacher 



i; How often do you walk in the wood behind 
the school? 

a. Everyda y J b* Once a week 

c» Once every few week s d « Never 

2. Do you like to learn things about nature? 
Yea, , No 

3, If an area for learning about nature were 
«et up in the wood behind our school* 
would you go there and use it? 



Yes 



4. What kind of thing would you like lacst 

to learn about the area behind our scltCH;tl? 
( Hark only 1 0 

^Info^rmation about anirials 

It^fonaation about plants 

Information ab'^ut geology and rocks 

History of people who lived there 

Hov people con learn to keep it nice 



*'0 



nisBber of medles^ leaf ab»pQ, oppoMite or alter- 
natiw veiiMf, and th^. used these groups to ImXp 
identify the Jeaveju Wicn they iranted to oowpare f 
the sizes of leaves/ they laeasured the periawter of \ 
different leaves vith pieces of string and graphed \^ 
their swasuraiwnts. (See log by Phyllis Vlall 
Cooper, Fall 19/4 J 

The teacher asks whether they have learned a lot frow 
their trip to the wood and whether they would like to try 
aore outdoor learning activities. The children are very 
eager to do this. One child suggests that they might set 
up an area to study nature^^aide. The teacher asks 
whether they think other Children in the school night also 
use such#n area, and the' children have mixed opinions about 
this, Sc%>e think that the whole school would be delighted 
and that it would be isuch better than learning biology f ron 
bocks? but another child counters, '"Naw, older kids don't 
care about nature • All they do is mess up the woods with 
Utter and shoot birds with 3B guns/- The teacher asks hew 
they could find out if ^ther children would like to study 
nature outside, and several childr^xx oe^ttion that they can 
take a survey of children around the schools 

The children sp^nd the next few class scssiorts deslgn-tng 
a questionnaire and deciding who^ to sur/ey. They divide 
into groups to decide on wordings for the questions and^ 
ccae back together to vote on the choices they ha\e worked 
out. The final design for their survey is shewn in Fifure 

B5-1. ^ ' . 

When the children have cliosen the-flnal fortiat, they dis- 
cuss how they sho^jid aisinister the surviL-y. Cno girl sug- 
gests that they stand outside the lun:hrocc and hand surveys 
to people who walk bv. Other children object :o this idea 
because they feel that it ^ill be too h^rd to collect the 
finished surveys* Sot:eone else svjLgests that they ^sV; 
teachers if they car take a few -siTtutesiat the beginning of 
a class to adsinistrr surveys to studc::^ts in the class- The 
children favor this approach aci decide to ?ive the survey 
to a sasiple of five children in every clas.^ In the sch«l, 
Since la^st classes have about tventv-£iv£ students, tbe 
children estimate that their sample ^ill represent abcjt otre- 
fifth of the schcc.l population. 

When they have taken their surv^^y, the children tabulate 
the results and discuss what they have focni- >^^st of the 
children surveyed have responded th^t thev walk in the woc-d 



Or* 



at least once a week. The taajority also have «ald that they 
lilced Itaming things about nature and wouid lise an area set 
up for studying nature. 

The class ranks the responses to the question about what 
people would like c^st to learn about' nature, and they find 
that "Information about aoltnals"* has beeh checked most of,t?n. 
Ihcy discover th^t "Infon^^tlon about plants," "lafopatlon 
about geology and rocks,** and the 'Mstory of the people who 
lived In the area,'' have also received large number^ of 
votes and that "Itow people can keep. It nice" ^eerns to be t^e 
least popular. Several children nake a bar gt .ph of the 
responses to show t0 4>thers. 

A fxfth-^radt^ class in Arlip<n^n, Mas^chmetts, 
* begian work on vaturc* Trails by desiring a :s^xvey 
. of people in the c^wrdty. The stadCA^i^'anted 
- to lii5d cut who woyiJ &p interest^ed^ in having a 
nature trail in the area a^d vfhat kinds cf things 
people uoiild like to learn. The dbildren ccr^piled 
a survey of carefully worded qaesiicns and divided 
tie intcrviCi^im ajrcng different children after nak- 
uig a laxgc 5caJe r^p of tee neightorhccd. Bcfonf* 
gaim out, the children tested their questiorfS on 
children frcr^ other classes, ^fter interviewing 
people xn the ccrrmity, the children axialyzed the 
results of their survey opd found that r\^st people 
the c^^ar^^ttj were ^J^terested in nature, kx^ew a 
lot Jici/t It. ai:i ^^o^^Ad lik^ to ohs€r%^c it in j 
u^cded am, {Fro^ leg j^jjmette Je^kc.^ 



Tctt cHildrcjt .-^rc excited .3bDut the rc.^ultr. of the snry^y. 
rrcy hc^in to t.ilk r^o^jt ?--3kijig Hr^ "outdoor learning center,' 
tbe teacher a^ks how they c.w do thl.^, One boy re^pwds 
th^tt thiiv c:,n use the pJtb thn ^toi:?^. tl^roufh the area to 
r^<c .1 ci'aturc trail ?c>t the $cho:>\. Oth^x childtfcts ^u^'.ycr^t 
thzt thev t^rk Intenl-^ting tht^>;S alon^j* the trail for other 
«;^"!C^plc to fee, ' ^ 

'iTam the teichcT 35.*-^^ thcv c.3tj the xa^Sixlts oi the 
sun^% in '-j^klnr' ihAsW i^itur*! trail, t>tc childr^.P reply that 
tht:% will fi^d Cat .^uch ifiCor^Jtion poi^sible Dtont the 

-llatori, i-^^olov^', j<ni plint lire ir\ the drcj.» 



Tim t9scb0r of.tha ccmblMd fourth^ ani fifth^grade 
AthrniM ctMMM MMk^d th0 cbildtm If timy thought 
otH0ri muld he InimnMfd in le^wing the things 
that tb0v'fovnd out Mboat MtuM. The children wer^ 
eMg^r to nhare their enthuftiMsm for their outdoor 
diMcoveries «nd saggehted mking posters^ holding 
discuBMioM^ patting up en exhibit, and conducting 
tours OQtside* One atudent Muggested that thcyr ut.c 
tJhe motorcticle psths behind the school for sh^im 
people about, mtute* Evergone thought tlits a 
greet idea, end the cImms began working on 3 5chc<^l 
ruiture trails (Ftam log bg Annette Short J 



ffhen the- teacher asked the children in her seventh^ 
grade class in ^ithens^ Georgia, uhothor thcg wouM 
Uke to work dn the nature trail mde hg hor ci^i^e 
the previous year, the children wer^ mthuU^jstic 
about tte idea. Theg lintcd several wayiktirf mVjr^ 
trail could helpful to the sch^l ^yr:d the c^orr^t^- 
r.'tg^ Theg felt that it ucuM^bi^ esfi^ciall^ u^^eful 
tc* science cla^st^s studying ajnirrh comojjitiot Jncf 
ecologq bccAUSe cbildrt^n could ob:^^rw ^mr^al 
havior ?3rvi stuJg feed chMm alcm th< ttaiJ^ i-c^: 



After a few mre field trip^ to tW w^*c»a b€?hir*d the 
5;chQ0l. t^e children decide to break into iJ;roupi> to con- 
tinue ref^earching iBfom-klofi about thv *^rc.%. Orij? etrJ i^u?- 
gests that they ask the principal for pcrrdsnic^n to .aiKc o 
nature trail on the school pfoperty. and v»roap of childromf 
(arrs to wc*rk with her on thin ta^k. 

i^other V'toup of children decides tc^ b5cotc poitith of 
interest thai: should be Incltidt-d on the trill, ^^wh ,n^4i^- 
fs^rent kinin of treen, small V-^'<^ts, old ntur^ps, .a^<^ >thtc 
n which they find/ A third group plrmti to ^^.>^e li^Jtts 
oi kind? of 4inl?5al?^ and plants ^Mclt they *?bocrvc 

in tlt^.vtrea and ta lo*:»V up inforPiation on the". Sore oi thK 
chlldten Intend toV.ee ^-wit th^y can find oat ^htnut tht* 



Ki;slPl?y and the hu 
tfonoation from bo 
The flr»t group 
building the trail 



history of the ri»gion by rt*^^t- itching 

4>t}^lns the principal*?^ perr^l^^ion for 
TO^rincipal tcll^ them, however, th^fc 



they should «Jt»turb tUTwood as little as possible; no tree« 
be cut down to Bake the trail wi? no sigfls arc to be 



mtltA int^ nees. Re >^lso tells the cMldrei? that they 
vlll need to. c«U thn t^nm surv^y^r to detr-tDlt^f?: the emct 
liaunditrles pf the scIitoI property • 

Ic^-i Cit^/, Tm^'u u^wted to mske a nat'^re trail iT4 
a m&rh^ fsitk <?*mei the cit«i. IVo bhiJdren get 
iTi t6iich ^Ith the p^Ji district antf receiwd pemls- 
5iorj to t?idk0 « twiJt on tJte condLtibn that nothing 
be dt^txtij&3 an^ thiit ever^thin^ he put Jfeaic^? it 
u^tn ic^^. Because of these restrictions, md the 
nhort tJtne period in yhtch to cotfiplete their cftji- 
imj^^ the cl^^9 uPrkM on r^/iking a te^p^rarg mti^re 
j»tr.yAi in* tl^c prfJF: Tris^ua^d ci^sapUmfB uer-^ palled 
up c^r destxo^e4 uhen the part* rr^dp ^ .st^s 



' Ttii: chiidre?3t tilephot^c tU^ 5Mrv*e5'<^r office md set 
^j^P .ifv af^p^^riteent ict tscetin^^ Mt^ md g^iw tbe School 
jxroprrty Wnes lr< the nwtheast comer /whero the natural . 
-srea in ii^catei, Tfc^^ children feel tfe^at thU t«w.e5sar7 
feeicauHr t*^e v^^^deJ <srea **Kteitds teto private property, an»i 
tbry y.^f^*- to rake sate tfeit tfeeir trail vill be etitirely 
^zhnnl grounds,' W^tm the tt?wi3 Burviiyot reets thfi?9, tfeey 
maIV Ht^mi. the pr<»prrt^ lixxes tojftetber, Fe show^ tfees the 
n^ll iiMtv- ?^rJceK|i, hidden by a thick overgrovtK t*f vciids 

sif**:^, wHIch'tii^rfe feoun^arieE fcetvcen pxopetVf. The chil 
irifi Kmc»wer rm^y cjC tbi;?se r^rJ:ers and mV^k rore of thsilt^ 

>^^V*«?*^JJi%, tb«^ vr^^^^P VDtkJng Oft locating the point^.^ of 

itM^t^r*. Xt^^fp jrire »>f cre.xre4 arcm tt> tfe vo^t^d, 

tf. c^nr «?i tHr:^^,' i . ^ hujtCr oak tree* C^e tvf th?? c>Kl 

4iren flnd^* Oat fror^ r.:?the* , who is a botcmt^t, that tht- 

tri**^ In Jfc^«5vti to bt oT^t vii t^e -t^ldc.^t In th^tj/^v^i; it U> , 

ov^'t ;*i5'^> y^^atH oMt Tr.e chUNrer^ ^Uo f*nf5 deiJ tt*:e with 

v^'Vj'^ral halpn it? It tfet miie chlW v^jfy^'^ ore h»jcps r^di? fey 

K«>j»d|^?':Jf**r«, AnitiU r cKilc! t^rct^e^j^^^ interer*ted i?^ rottlnit' 

^l!l*> llfttj^i thr ti:rr*^ir\tH *Hf oft ol*jf rtt^?^»i wjU hutlt lon^^^^^'O 




the tritil and ^Iso to mark «tvftr«l kindi of tmt to !tt 
Identifieii aiid tecludid. They pick Mm of the »ott lat«- 
estlngly shaped treee at Hv^tt covparitig leaf «anpXet to 
be fiure that the treea are dlffttent kinds . So»e of the 
chlldreja in the group begin identifying theee specific trees 
froa field g^ildes cbtalned lro« titrt^ ^ Jiool library. Others 
atiirt making a rough laap of the interesting polnta they have 
i&4rked, ske^^ng a trail that ulll connect the poSsftB ustog 
the existing path syste«, ^ \ 

The third gr up, which is the largest* is mking a study 
of the r»Miuriil ^history in the woodeli area* Sd»e af the chil- 
dren identify any plants, small aniaals, birds, and insectf 
that they find in the area hc that they can include a list 
of vildllfe in the ^^^tim they glw other chiJdren 
abc^ut the^'trail. ^ 



The children in mother fcvrth^grade clm^ in 
C^tuit^ Mas;^achmetts^ divided intc^grmps to uaxk 
on wafcjtjjcr isator^ txan; Orw group of ^Aiidren 
cho^e dijfferejrjt tr^>i dlpny the trail tv maatk a5 
wu^csting points. Ditex, mother g^toup uorkcd qu 
idrntififinci tt^e^ md pkmts in the azea miti^ 

field quides* ^Siircc rx^Bt of the tjrees? tvexi? o^ks* 
they comted mmbex of finders*' af Q9k leav^z to 
dir*tingtiiinb beti^em, tho diffemnt t'jms. the , 
of the? Bctkool year thp^childzm bad klm identi fied^ 
f^xm, Jsdy sUpp^mf litdi^ pipos^ poison ivi/, 
poison Bumc* md tvlndcer liciwn* (See 1^^ b^j 
PhyUis naU Cooper, Spt^n^J 1975.) ^ 

\ 

Jtoty chlMtm fttu4'ing the natural Mi?tory the arc*^ 
are keeping daily logs thet?c observatioaB in the mcpSx 
the scunda, »ij^ts, and %mllb nature ap- V 

projtches* During on^i^eck in late Si^f^tcisfccr t they note a 
largo inflisx of nmii bixds in the wood. Tliey read xn bird 
bODk0 about the fall ©Igwtl^n period when laany different 
kind^ of bi^^ds tl<rck together on their way south. Th^y al^o 
note when different kintfs of trees change color mi drop 
tbelt U(^e^^ what color thV leiveg are, and how weather and 
tomperatnr#* mm to affect atiltsal activity. <Otie girl oh« 
tferves that theie are fewer birds singing on cbld, cloudy 
days than on warm, nmnf * 

Other <;hf Idren In this group ask the acho»:>l Ufecarian 
vhere they cm tina information on the geology, and history 
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of the area. She refers them to the local library, vhleh 
has pamphlets on the history of the town and county they 
live in and books on the geology of the region « , * . 

The children are fascinated by the inforaatlon they find. 
^Ihey discover that tlte region (the Great Lakes area) was 
once covered with large «lce sheetSt called glacler^^v These 
Ice sheets left huge ridges of piled rock, dlrt» anS^rubble 
*^caXled 8ioralnes~vhen they receiied* Sotae of the children 
read in jpamphlets about their area that the long rldga vhlch 
runs throu^ the wooded section to the east of their school 
Is a moraine made by a glacier ihe pamphlets tell thesp - 
^ ^ that many of the kinds of rqcks found in the nature trail 
area have been carri^ed down from the north by 'the glac||»^ 
Somfe chlldipen also find Information on the human hlstoiy 
of the area. Vhen they read that Huron Ijndians ofnce lived 
there » two of the clifldren go out to look for arrowheads. 
The local librarian refers the students doing historical re** 
search to an old man> Mr«. Phillips* whose family has lived 
in the aVea for over one hut^dred years « Several childreii go 
to his house Co hear what he has to say. 

This '^old tltder*^ is both helpful and entertaining to the 
group* He tells them how the land that is presently the 
^Ooitk. school grounds was settle^d by farmers in the early 19th cen- 
^r«c tury. A dairy farmer finally bought out all the small far** 
mers around the turn of the century and then sold it off to 
small lantl holders wny years later. One piece of l£n4 was 
bought by the town for their school which was built about 
forty yeara ago* 

< Hr. Fbilllp^ also talkJ9 about the ecology of the forest 
owned by th)e school. The children discover that their wood- 
land Is called a *'«econd growth" forest and that it is con- 
sidered young, except -for the old oak tree, which has been 
asfllve for two centuries. Hr. Phillips tells them to look 
carefully at their wood and to observe that some of the 
trees in an area near, the old oak are smaller and of differ-* : 
ent kinds than in other parts. He explains that when the 
town had purchased the property for the school, the northern 
area hai}\been a Toeadow. Trees had been allowed to grow diere 
only during the last for^y years. The southern part, near 
the road, had not been used for farmland for several years 
and was already wooded when pirrchased by the town. The town 
had cleared apace for the school between the wood and the 
road. (See figure B5-2.; Mr. Phillips explains chat if thp 
younger wood is allowed to grow up, many of the trees there 
now will die and be replaced by oaks, 'hickories, and other 
kinds of trees that grow well In dense woods. • 
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Vbea tba children jrc^port on their converettlon with Mr« 
IPhllllpe to the rest of the cl«ee» the other etudente re-- 
mtahmt noticing the younger wooded eree that the old men 
has «entloned« 

One boy In the group that la Identifying treea to Include 
aa polnta of Intereat along the trail aaya that there are 
»any pine and aapen there. The teacher aaka If they have 
any idea whether BX)at of the tffeea in the older wood are 
oak and whether thelttajorlty In the younger wood are pines, 
'^Could one wood be called an oak wood and the other a pine 
wood?" she asks. 

The children are not sure about this, and two girls from 
the Research Group volunteer to count trees to find out how 
ttany are.oakt hickory » aspen, pine, etc* Becauiae the girls 
need help identifying trees, two children from the location 
Croup who have learned to Identify most of the trees in the 
area agree to h"^^ j. Before they begin their work, the 
teacher suggesi.* that they choose only a few of the most Ixa- 
portent kinds of trues to count so that they don't becowc 
bogged A^m in classification. After con8ultii[ig with the 
rest of the children who have identified several tree's in 
the wood, the group decides to c^mt numbers of oak, laaple, 
hickory, aspen, pine, ancKMh trees In a section within 
each of the two wooded areak. 

The four children go out to the wood during the next 
USnis period. TWo children work In the younger wood to the 
north while tlMt otl4:r two children remain^ in the area closer 
to the school. Each pair of children starts counting trees 
along the existing trails • While one child marks a tree 
with a strip of rag to show it has been counted, the other 
child identifies the tree and makes a tally mark in the- ap- 
propriate column on a chart. If the trce|i8 net one of the 
six kinds that they are counting, it is* marked on the chart 
as /'other.'! Before removing the rag strips, the children 
recdunt the nuB*er of tagged trees to make^ure the totals 
coVrespond with the charts. The two children in the younger 
wood have counted seventy-two trees, while theSp)iir in the 
older wood have counted sixty-five. / 

Returning to the classrooijj, the children discuss their 
data with the rest pf the class. They realize that in order 
to compare, the areas, they need to figure the ratio of tich 
of the six kinds of trees to the total number counted in 
eaclt of the two areas. Other children suggest t'^at percent- 
ages would be easier to use, however, and the ifour children 
enlist the help of the rest of the class In adding tally 
Mrks and calculating percentages of trees- in the young wood 
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•nd In the old wood. They sake • t«]bl« of their Informtioh 
and a line chatt comparing the two aeta of ratloa. (See 
Figure B5-3.) • . 

. When the group chowa Ita reaulta to the *reat of the claa^» 
the chlldriin agree that the older wood can he called an. oak 
wood because aoat of the treea are oak\ although there. are 
many .other klnda of treea, too. The younger wood, however, 
has. a greater variety of trees; there are wre aspen tM 
pine than any other ^es but there »re also osks, hickories, 
tnaples, ashes, and others. Sooeone realnds thin that the 
old nan predicted that other trees would "take over," <nd * 
the children agree that this night he happening. They de^ 
dde to Include the line chart and s short explanation on 
the two types of wooded areas in the Infomatlon they pre- 
sent to other lasses when the trail ts conplete. 



ThB cbildrmi in another ffevantfc-srr?* c1mm» in 
Athens^ (?eorgria# md^ Mmtuxm trail in the thick 
pine wood neer their school. Thei/ invited a foteei 
renger to help them with the trmil, although moet 
of the children preferred to leem hati to identify 
the veriouM plmie they found without hie esaiB" ^ 
tence. The toreet rmger brought an euger with 
him on one of hie visits end showed the children 
how to take core samples of soil in the ajma* The 
children noticed that the soil changed drastically 
between the surface and 57"^ below. Above 57**, the 
soil MS deep red, dry, and coarse. The soil he- 
low 57** was fine, moist, gray-white clay. (See 
log by Ida Campbell, 1973^1974.) 



11% 



The clasB holds periodic discussions to dl«trlbute infor-^ 
roatlon among groups. During one of these scr-ilons, a group 
/ of students from another class 14 the school which has just 
V started work on the USMES Scho51>2oo unit comes in to ask 
information about the kinds of smill animals that live be- 
hind the school. The children tell- them about the salamtn7 
dersi tMdto, snake, and, turtle that "Khey have found in the 
wood and answer their questions abo>»r where to find these 
animals and the* kinds of homes chat they might need. 

Vhen the other students leave, one of the children sug- . 
geats that the class become a resource for other classes 
working on the School, Zoo unit by writing Infonwitlon on the 
' small animals in the area, 'a couple of children from the 



group r€M«rchliig nattiral history volunteer to vork on this 
project* They vrlte i; report that Includes paragraphs about 
the favorite foods andl habitat of each of the types of.aie- 
phlbians and reptiles cono^n to the area. They also Include 
paragraphs on life cycles of insects such as caterplllat«i 
and grasshoppars^ that are connonly captured for the School 
Zoo unit. The chlldrcix plan to aioeograph the report and 
Mke It .available to any class using the school property for 
nature study. ^ 

When the groups have been working a few weeks on these 
< . activities the class xaeets to tfilk about building the trail 

^ opening* it to the public. The Jiildren who have been 

^le^ working on the area study want to continue their work and 
to Include their Nlnfonmit^^on in a pajaphlet for distributing 
to visitors when the tr^ill opens. The other children are 
ready jto discuss design of the trail. The group working on 
locatfing points of interest have found that the best design 
seems to be a loop with one or two short side trails for 
"points not along the loop* After examining the ifough tsap 
the children have made of the existing trails and tJm points 
to, be included, the class decides to, aakc the tiall using 
part of* the existing, taaln trail and one of its branches- 
(See Figure B5-^,.) In this way, only a siaall section, part 
of which includes a grassy area, yill have to be cleared. 



Childxm in one of , the Cotuit classes decided to 
mak » nature trail usincf an ^xxsting *^T^shapcd*' 
path in their wooded area. The children cleared a 
few sido trails^ tha t led from the path to inter- 
estmg. trees and other points. Tbey mdc direc^ 
tional signs for the main trail and palnteof then 
i one color for goir j out axid another for coining 
back* (See log by Phyllis Vlall Cooper, Spring * 
1975.; 



After diccussing several options, the class decides to 
put uu a sign next to each point on the trail Indicating thi* 
number of the point and to wite information in the pamphlet 
about each item. The children also decide to inclqde in 
the pamphlet a scale map of the area showing where each num- 
ber Is located. • . 

' The children break into three groups to clear the trail, 
to me'asurf the area for making the map, and to construct the 
signs. Before working on these tasks, the whole class goes ^ 

I 

* 



tlo th« tr«il area to pick up Httar and ttaih yhLch thty 
have found durlTig cbei^ Inveatigati^a* 



Thm children in thtf abova-wantli^r * Cotuit cIms 
spent Mvtfxai days picking up trash in the ndtuxe # 
tTdil are4. They uaad plastic txasb b^^s and 
gloves (for picking up glMMMf for collecting smMll 
pieces of trewh such a» amSf <^ld aockse bottles 
«^ P^JP^ litter* Isrge^ objects such as car fen- 
dei« or sinks were brought to jt trash collecting 
point for later removal to a cftrry^ (See log by 
Phyllis Viall Cooper, Spring 197SJ 



The group of children clearlug the trail u»e rakes and 
shovels brought from hoae to* level off the existing trail* 
When they begin working on clearing the new section , they 
borrow clippers for cutting gra-ss and bufthcs and pile rocks 
to mark where the trail go<*»* They decide to ask the sign 
group to Mke signs uith arrows that, can be placed at stra** 
tegic points •^o help people follow the trmll. 

.Another group begins mapping the toain trail by raeasurln^ 
the length .of a string tied between the starting point and 
the first point of Interest. They are iacscdiately faced 
with ^ the problem of how to measure direction^ change, as 
the trail veers slightly to the left before the first point. 
One child suggests that they use a magnetic compass so that 
they can tell when the trail changes direction, and he 
offers to bring one to claoa* ^ 

The following day, the group beads for the trail armed 
with a compass, a meter stick, and their spool of string. 
At the teacher's suggestion, jthe children measure and take 
directional readings of the first two segments ot the trail 
and then plot*^ these to «icale on a sheet paper before 
ncaauring the entire^ trail. They are confused by the sys- 
tem of finding 'dlrejctlon by degrees ot\ a compass and a«k the 
teacher if there is an tasicr way to find directions and 
translate thcns onto paper. 

With the teacher helping; the group practices a new way 
In the classroom. Two people hold the string, one at the 
starting point and anothpr at the first point of interest. 
The children str***tch the string as tightly as possible be- 
tween them. Another child stands next t^ the "taut string 
near the starting point, places 'a compass on a piece of 
paper, traces ammu It, . and writes where the needle 



points north. She th«a »l|iht» down tht string without liov- 
iitg tht fMp%x and wmkmB m mrK in the direction that the 
etrlnt 1« itrttifcbfd* She drewe a line f row the Mtk to the 
centtr of the circle to indicate tht direction of the string 
in relation to north. Ihe circle ahe draws for the first 
nr^sureiMnt looks like this: 



When the dlrecUon has btren recorded, the child at the 
far* end of^the string makes a mark on the string, and the 
children measure the length of the segment with the meter 
stick. After they have followed this procedure several 
times # the children are satisfied that they cannSc It to 
measure the wht^le area. 

" The teacher then shows them hov to plot their rocasurep^enta 
on paper. Arbitrarily picking a scale of one centimeter V-^ 
one meter, they mark "North" at the top of the paper and 
place a mark for the starting point near the bottom of the 
paper. They cut out the tracing of the compass and place ^ 
It 80 that the center is over the starting paint ^mark and 
N is at the top. Then they extend the lino of the cutout 
on the paper. Their trial map for the first segment is done 
something ll^.e thisj 







so 



Before going outdoors « the children cut out cd^pass 
•hapet to be ueed later for recording directions and aaking 
e Mp. Ihty «ark each cutout with the naw of thC trail 
aegsent. The children decide to ca.U the weasuresMuxta S-l*» 
(S deaignating starting point), 1-2, 2-3» 3-4» etc., ao as 
not to confuse them vith "the points of interest, which have 
heen numbered I through II. Later, when taking actual oeA- 
sure»er s, they find that the trail soaetiaes makes an ob- 
vious bend betveen points. In so«e cases the children take 
several directions! readings, and in others they aerely 
guess at the. aaount of curve. The children enjoy this\ ac- 
tivity iaBensely and take turns holding the string and mak- 
ing coiqstass readings. 



Children in one of the seventh-^grade classes in 
Athens l}eqan measuring their tiaii for making a 
mp* They invited one of the children's fattk*rs 
who ffas experienced in forestry to help them take 
the masuremnts. He st)omd thew bo^ to set up 
markers at various points, ho^f to treasure bettreen 
points with a special tape masure, and ho^ to take 
compass readings at evfry jpoint. the children did 
not complete their measurements in time to make a 
scale map of the area 4^ fore the year ended. (See 
log by Ida Cacpbell, 1973^1974.) 

The sign-naking group finds some piue boards in the Dc- 
siim L ab and heRtns cu tting out signs about eight inches ^ 
long to identify the points of toterest along the trail. 
Ihey make signs for the eleven points of interest as well as 
one that says 'iNiature Trail~Start Here" for the beginning 
of the trail.. This group also makes several directional 
arrows for the trail' befot^ going out with the trall-ioaking 
group to detens^ine the^ number of arrows needed. The chil- 
dren begin painting the signs, using red for the points of 
interest and green for the directional signs. When the 
initial painting is completed, the children paint white nuia- 
hers and arrows on the signs. They nail some of the signs 
qnto stajkes to be driven into the ground next to the tree 
or othee object to be identified. Others h^vo holes drilled 
in them ^ that they can be attached to lew branches of 
large treea with tvine. The student? decide not to put up 
the *igns until the trail is completed because thoy are 
afraid that they will be removed or disfigured bv other 
children. 



7b0 cbildten in the fixMt sev§ntJHrrd60 class in' 
Athtmr to worJt on th« Mtuxm trail identified trees 
to Jbe ijKriuded Along t?it trail* A group of chil- 
dren painted li»fk» sheets of plywood end cut cut 
signs for idmtifying trees end indicating the di- 
rection of the trai 1 • The children were ahic to 
peint the names of trees oh fourteen signs which 
were placed around the trail before the school gear 
i^ied. tSee log.by Ida Campbell, 1973-1974.) ^ 



It Is now Noveober and winter is appro;i^-Mt>g« In .a flur- 
ry of activity before the cold weather sets in, the children 
abandon all the things which can be done later Indoors and 
help the trall-aiklng group and the mapping group complete 
their tasks. By Thanksgiving, the trail has been completed, 
ouch to the children's delight (although there are groans 
when someone tsentlons the, new layers of vegetation and hucv?n 
litter that can be expected on the trail cotse springtltce) . 

During the winter, the children regroup to complete the 
slgni, work on the mp, and write descriptions for the par-* 
phlet they plan to give out to other clabccs using the trail. 
When the weather is fair the children occaslpnally venture 
out onto the trail, keeping logs of their observations of 
the winter envlronnentl The trees which they have idtnti- 
fied by leaf shape in the fall are now bare (except for the 
pines), but they learn to identify a few of them by looking 
at the buds at the tips of the br inches . 

The chlldtu^ are fascinated by the variety of anlr^-^1 
tracks they find in the wood following snowfalls, and they 
learn to identify rabbit, squirrel, and recuse, tr^^cki^. One 
day the children 5«Pot a deer track and on another, *t track 
which looks like that of a raf;coDn. These? anit5?^ls ire Jddcd 
to a list of aniJsals spotted in the wood. U^ir^g Ideas fror^. 
a bird checklist that a girl has l^rought from 3 nearby ^ 
Aubudon Sanctuary, the children nark^he raccoon and dcet 
an occasional visitors; other axrlt^wils, such as rabbits, 
listed as residents. 



The children in a special fourth/ fiJftb/sxxth- 
grade cla^s working on *Vatare Trails f observes 
many siq.ji of anirn^l and plant life in their 
woods and a nearby park. They observed onirul 
tracks, noted winter 'tudSi and different kinds of 
birds. They frequej^^^ went out in the school 
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areM with mcmhoes to obsGrvtr nature although 

Wfxe diBMppointed by the lack of wiidlii^e Xn 
these modn: tFrm leg Smita Stevem.) 



imtin^ thett %ritxter walka through the w^d the children 
notice flaciai of wild bltd» feeding on berfies and wild 
Bueds. Oae child suggest • t*at they set up a feeding sta- 
tion outiidm the claBsroom vlndow so that they could watch 
the birds wore cloitly, '^Bcsidek" he adds, 'Ve t uld help 
thea find food#" 

K group of children fotxas to design imd construct bird 
feeders frc^sa wood. Th©y make one feeder to hang outside the 
windm/ erne to attach to the window ledge (after obtain- 
ing pensJssion f rop ,the principal) . Each child in the class 
d>i:uit€S a %mtttx for bird seed, and ac^eone brings in so?se 
^iOt which is put up for woodpeckers • 

At first, ^the bird feeder is not very popular; the birds 
'^ftt^ ttciid to approach* The children entice thexs by 
Siiatterjng seed^ m the ground in the directum of the wood, 
Tbrj als6 develop a siystcm of watching the birds in secret 

p^t*pl^j 'H^t partially closed Venetian blinds in a 
darkened section of the room, Iht children's favorite viot- 
t*>r^ are wf::«odpecker8, which occasionally coire to dine 
K^r. the stJ^t. Tbe blue jayi^ cauise great lndigaatior> in the 
vUBSiroot^ by chasing aJl the oth^r Mrds fro?& the feeder, 

*.bildr4^?s call thm ^''fcullies'' and try l:o ahoo them away, 
Tr^r itiViteE oth«!r children to ab^erve the feeding 

i*«i4ticTf frf^qwriily during the wii3tci'* 



n-ti^reH^ aior/^i tA<^ ify^afcarr* trjii imd dfecidedf to, 
r.jiv? ii/jr.i /f^Mert* e€>'4^ttracc Jbi^rdr. caof?'^^ fcfe- tz^l . 

^^f".. .^^'^^^^nr. it:'d^ ther* to rcfllxc that fMy ncf^.-^ei 
t^A j i;hOi*tri ' iK^tn an3 .dimncioi^^ of the fvvde^ru^ 
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school in the springs The map group first decides on the 
size of the map which will be included in Che booklet to be , 
distributed to other classes* They decide that the map will ' 
take up one page^ and they choose a scale of 1 cm4r^3 cm for 
drawing the trail. Then» uslnjg the cutout bompass sliapes 
with directions for the sections between poihts,' they con-» 
struct the trail on a sheet of paper. When the distances 
between points is very shorty they cut the compass shapes 
to the size of a coin so that they will tit between the 
points* 

Their first effort is unsuccessful because the'trail ends 
. a couple of inches away from the starting point. After much*, 
discussion the children decide to use pins with thread at- 
tached instead of pencil lines for the second trial; this 
way they are able to move the plus around until the f irs,t 
. and las4r^ lines meet at the star'Mg and ending point of 
trail'« Jhe children number the points on their map and 
termlne the total walking distance of the trail: 192 me 
^<^^^-^e children's; map is shown in Figure B5-5. 



'[children in one of the Cotuit classes measured 
their nature trail and made approximations of di-- 
rectional turns by drawing vough maps as they went* 
^ ^ They then used these maps and^ their measurements 
— to make "£^~scare~Tna a 
scale of l/2"^^2' for their map r which t:hey made 
on two pieces of paper each one yard square. The 
children planned to transfer this map onto plywood 
to place at the entrance of the nature trail. The 
map would identify the points of interest along 
the trail. However , the school year ended before 
the large map was completed. (See log by Phyllis 
Viall Cooper f Spring ^1975.) 

The pamphlet group works on the Other sections of the 
pamphlet. A' list is prepared of all the ^nimal life seen 
along the trail so that other children will know what kinds 
of animals live there. Some children write information 
about the points of Interest from cla^s observations or re- 
ports^ from library books. - Each point is identified and a 
short description written* One description is shown in 
Figure B5-6. ' " ; 



The Jowa City class chose nine points of ii\terest 
to Mhow to ^ other -childj^en.' The whole crlass vis- 
ited these ''stations^* ahd decided on the best route 
that would connect them and make a nature trail. 
The children who had fow^ these interesting things 
conducted library research on them and wrote notes 
j *to use for giving speeches to the other classes ' 
visiting the t;cail^ Because the library did not 
have enough information, the children asked re- 
source people, such as the school principal, for 
help with plant classification and natural history. 
The children who did not give speeches acted as 
guides during the tours. (See log by D. Kay 
Fxeeland and Lloyd Barrow.) j 

4 

Other groups of children are writing information about 
the area around the trail* One group describes how the 
glaciers descended and retreated during the ice age and 
left the moraine that c^n be seen to the east of the* trail. 
Another group writes a creative story to be included in the 
pamphlet about the human history of the area. The children 
tell the story from the point of view of the old oak tree 
that has lived it) the area for 200 years. Many of the thing 
Mr* Phillips told them about the people in the area are in- 
corporated into the story. In the tale, the old oak tree 
starts out with a. description of the young Indian boys who 
used to catch squirrels in Its branches. Then the settlers 
came and cleared the area of trees » so that it stood alone 
in a cornfield* When the dairy farmer bought the land, cows 
grazed under its limbs and huddled there during storms*^ 
Once it was struck by lightning and a branch split off. 
KAien the land was bought by the town» young seedlings grew 
up under the old tree. The .children end" the story with a 
lament from the old tree about the teenagers who have par- 
ties and leave beer cans under Its aging limbs* 

When all sections of the pamphlet are complete, the chil- 
dren borrow a typewriter from the school office and' take ^ 
turns typing the text on mimeograph paper that it will ^ 
all fit onto a few pages. By the time the pJamphlet is com- 
plete, spring has arrived^ and the class sallies fotth to 
work on clearing the trail and putting up tiie signs* After 
a few weeks of work, the irail is rcsady for the first vlsi-t 
tors* \ r 

^ The children hold a class discussion to decide how to 
present the trail to the .rest of the school.. The children 




QUESTIONS TO STIMULATE FURTHER 
INVESTIGATION AND ANALYSIS 



decide to give guided tours to-one,j:lass at each grade level 
and to take turns explaining the points of Interest and an- 
swering questions. They Invite the principal to the first 
tour. 

They mitneograph copies of their pamphlet to distribute 
to children in these cl^asses* Tfie guided tours are success- 
ful; certain children in particular enjoy leading them and 
are regarded as experts on Vildlif e in the area* One fifth- 
grade class whichjis given a tour of the nature trail seems 
especially interested in how the trail was made, and /several 
of the children are given skill sessions in measuring and 
mapping by the tour guides. . ' 



The children in the first cla^s in Athens^ to work 
on the nature trail hurried to complete the trail 
so that 'other people coiild use it before the school^ 
year ended. The class' gave several adult visitors 
tours of the trfitil while they worked, and they 
staked their signs in the ground along the trail a 
few days before ^^he school ye/*r ended. Some me/n- 
Jbers of the class gave guided tours to other sci- 
^ence classes. The children in the other classes 
enjoyed the tr^il and asked many questions. The 
only criticism the children received was that the 
trail needed more directional arrows. (See log by 
Ida Campbell, 1973^1974. J 

•During a later class discussion, the children decide, to 
ask other children if they would like to take over trail 
maintenance the following year. Arrangements ar.e made for 
the formation of a school "nature club" for all interested 
students to keep up the nature trail in the future. Several 
children come to the first meeting of this c.lub, and the. 
group makes plans for expanding the nature trail ^during. the 
following year. 



• How couid we mak^ an ari^a dn the school property to learn 
'about nature? 

• How could we show people the natural area near the schdpl 
without clearing a path or tHanglng it in any way? 
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• How could we find out who owns the avea we plan to -use? 
How could we obtain ^permission for using the area or mak- 
ing a trail? 



• What kinds of things would our class and others like to 
learn about nature? ' '"^ 

• What kinds of things might we find to include along the 
trail? 

• What kinds of plant and animal life might we find in the 
area near the school? How can we find out their names? 

• What do the aniihals and Insects we find in our area eat? 
Are they food for some other kind of animal? If so, what 
kind? 

• What kinds of things might we obseirve that show how plants 
and animals help each other?... how animals help other 
animals? 

• How can we tell how "many there are of different kinds of 
trees, flowers, insects, and ai\imals in , the area near the , 
school? 

• What kinds of interesting rocks might we find in the area? 
How can we find out more about the -geology, of the area? 

• What kinds of /hings might we f inJ in our natural area 
which show that people *ave been^ there?- 

• How can we find out about other people who lived in the 
area before it belonged to the schpol or park system? 

• How do human beings affect the natural area now? What 
could people do 'to make this area a better place for the 
plants and animals that live there? 

• How does our natural area change from day to day? •..from 
season to season? ' \ 

• How can we tell whJit kinds of little creatures .live in the 
soil, pond, or Stream near the trail if they are too small 
to see with our eye^.? * ^ 

• How can we keep records of the things we observe in the ' 
woods (dfesert, etc.)? 

02 
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41 How can we make a picture of our data? 

• How can ve design the trail to Include as many Interesting 
things as possible? 

n How can ve make a trail fox others to enjoy without damag-* 
Ing trees or small plaints? 

^ How can ve map the trail so that other people can find 
their vay arounc* ^t? ^ ^ ' 

• What kinds of things can ve do Iti the vinter ^hen It is 
too cold or snowy to go outdoors? What kinds of natqire 
dan be observed t;hrough the classroom window? How can we 
teach others about It? 

• How cqn we tell other people about the things we have 
learned In our natural area? 

How can we Influence other chlldtren to respect nature and 
the area we. have explored? r 

• How can v^ provide for the trail to be cared for next year? 



'TKe Vlartii/^ Pine Sn/^\\<2 \s Sort^e\\it^€e 
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I. LOG OH NAWRE TRAILS 

by D. Kay Freeland and 

Lloyd Borrow* 
Ernest Horn School, Grades 4/5 
lowa^Clty, Iowa 
(May 1976) 



ABSTRACT 

The tMcher of this fourtii- and fiftb^grade cl9ss and the 
science coordinator of the school system worked together on 
Nature Trails with the children in the class. After a trip 
to a nearby .park, the children were asked how they would 
show the park to other people, and they caioe up with the 
idM of jgrivinfir tours to the other fourth^ aj)d fifth-grade 
classes ^ As they had only about three weeks to pxepare a 
nature trail before Jthe end of school ^they worked in groups 
to d^^lop the trail, inducting research oii various points 
of interest and making sipns to ptft up along the trails 
They received permission [from the psxk district before start- 
ing their wori(^ on the tr&il,. Shortly before school ended 
the children gave tours] to groups of children in the two 
classes. Students at each of the nine pointy of interest 
gave speeches using imormaticn they had researched; other 
stud^ts guided the groups along the trail* The class it- 
self evaluated its efforts and two students made up evalua- 
tion forms which thiy gave to the othet* classes * Almost 
everyone was pleasdd ^ that -the. class had successfully devel- 
oped and exhibit^ a nature trail in so short a time* 
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Before introducing a Nature Trails challenge, Lloyd Barrow 
(Science Cooirdinator) and I took tny class on a field trip to 
Willowcreek Park, an area containing both playground equip- 
ment and a voods that is only a fifteen-mltvate wdlk from t;he 
school. During the session before our trip to, the park, 
discussed yhat the children felt to be reasonable rules for 
the trip, such as staying in line, following my Instructions, 
etc* * 

On the following MojUday we walked to the park. When we 
reached our destination, Lloyd asked the children to find 
something Interesting to show to other pe6p:^e. They could ^ 
draw a picture of It, describe it, or. If It were not living 
(for example, a rock), they could bring' It back with them to 

\ 
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our^^acetln8 place— a plcalc table* "Sttiey could work In pairs, 
but tbey were' to stay pn one side of the creek and not to go 
into the water. 

For the next fifteen tdnutes, the; chi^ldren spread out 
over the area and wrote notes or drew pictures of the ob- 
jects they found. Lloyd-and I walked iroia group to group. 
At the end of the fifteen ininutes I called everyone? together . 
tb discuss our findings. Because our time was limited, we 
started our return trip. ^ 

Back in the cl^i^:£8room, Lloyd led a discussion about what 
each child or group had found to sh^re with the rest of the 
cla^* Because the area was wooded and had underbrush and 
v^d^imals, they saw many Interesting things, siich as mush- 
rooir "beaver dam," and poison ivy. One child's descrlp- 
tiorv two things he observed is dhoWn in Figure Cl-1. Sev- 
eral f the. students who were already familiar with the park 
sale that they had found things they had never 4Xoticed be- 
fore Tnc children seemed generally enthusiastic about 
thel trip. 

Du ilng our ihwct session, we planned to continue sharing 
the rcat bf our findings, and so we gave the children the 
choice of holding class H the school or at the park. Need- 
less to ^ay, they chose the park. For safety, we developed 
s^ipc ncv rules .for the waljc to the parks (1) stay tnj pairs, 
(2) stay between Uoyd and me, (3) and keep your hands to 
yourself. * * v 

Before vc had gone v«ry far, the chlldrena* high spirits 
got the better of me, and I told the 'children th^t they . | 
could either •iifscuss our findings on the schooX grounds or 
back in the cl *sroom*-the park w&s out for this session. • 
They chose to d» cuss the trip to the park on the school 
grounds, /but cveryone*s attention span was still very short 
and we didn't have a» very jsuccessful discussion. 

tloyd asked them questiorfs about things they'd seen in 
the park. For examplb, was the twin tree two trees of the 
saae type or of different types? These questions helped 
them td realize that they npeded to be more observant out- 
side. , 

Ehjf ing the next USMES scsaion Uoyd led a bralnstomlng 
session on how the 'class could develop the park into a na- 
ture Ttrall. ^'te first asked the children if they felt that 
other people \aou3d be interested in the things they had 
found in the '^rk. This led to a discuission of wa^s in 
which the park could be shown to people. A few children 
came up witti f^ie idea of leading people to various points 
of interest w%^in the park. One gir,l mentioned that they 
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could wake a nature trail like one she had been on previ- 
ously.. When ahe described the trail she had visited/, the 
children agreed that it sounded interesting and that maybe 
ve coul4 do similar things. 

Dutlng the last part of the session we brainstonned ideas 
£or tJTsks that needed to be done and questions that needed 
to be decided when we made our trail. One student wrote 
these on the board. Here is their list: 

1. What to show 

2. Who to take 

3^; WJv^h to take the© 

4 . How to ahow . - , 

5. Permission > 

^ 6. Pick what to see ♦ 
Time to walk there and back 
8. M^P . 

At our next toceting we talked about how these various 
things could be done. Here Is a sut?jmary of our discussion 
on 6ach pd^int. 

1. What to vshow 

The children felt that they/wanted to ahow the things we 
had found on our trip. 

2. Wha to take' ; 

^Thls que^fiion caused considerabl^e conflict because some 
students wanted to take the entire school, otherjs wanted to 
take the slxth-gyade,;^ while others preferred cither the 
fourth or fifth gra^s. /^e decided that taking the entire 
School would not b^, feasibly* and the children eliminated 
the sixth-grade. ^They decided to ask m to talk to the two 
other fourth- on^^ fifth-grade teachers to find out whether, 
they wafn ted to tike their class on a nature walk. 

3. When to ta^>:* them 

There was no question about this, m May 21— the last day 
of OSMES tlW'^-was our last opportunity. 

4. Howjto ^how 

After mhh discussion the children decided to split the 



clAMtB Into small groups with one peraon fro© our claea to 
act at leader for each group. The groups would go 'from 
station to station on the trail. 

5. Permission 

/ A group needed to be formed to dbtain permission from the 
park district. By popular vote, one girl and one boy were 
chosen for this task. 

6. Pick what to see 

The children felt this was the sawe .as ?1— what to show, 
» 

7. Time to walk there and back 

»^ 

The children, from experience, they could tell other 
classes that the trip waa fifteen minutes each way. / 

8. Map 

One boy, with class suppon, decided to call the park 
district to see whether they had a map of the area. 

During the next session, one of the children in th^ per- 
mlssien group reported that thp park district had aj^proved 
a nature trail as long as no living things were. destroyed 
and the area was left the way we had found it. 

The children* decided that we needed to visit the park 
again to explore the things we planned to include in the 
trail. Off wc went to the park, and the children divided 
into groups (mostly pairs) to develop the areas of interest 
to be used as stations for the trail. 'Each group spent 
about fifteen minutes clearing the area around its station 
of dead brush and litter so that it would stand out more 
clearly. At the end of this time we all met and began going 
around to the various stations to plot our trail. 

Two girls had found the den of some anitaal and a rotten 
log that bad fallen across the creek. These two items made 
up the first station on our trail. " A couple of boys showed 
us the second station—some toadstools and moss that they 
had found around the bottoms of trees. We had time to visit 
only these first two stations, but we planned^ to continue 
this tour at our next outdoor session* 

We stayed inside during the next session, dividing into 
groups to work on various tasks. One group of six children 
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Dear ft)f«flt3t . . I 

We Cirt f>\Qm(n^ to CqU 

cWld U VJilbw Crak Park on fridiJjj. 
. Mqij a in the aftirnooa Mrs Fra«\and 

and f\r. Barrovu vn^ be co^turig wiOn 
• m6* JAlvj wt V»ave y<>ur permission to 

taKe your child? 

Thcink you, 
Mrs Fr«elQrtd*s 

P.S. 1? it fams it Vje fi<:he<iu\«d 
th»s. note 'oj R. " 

Figure 
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worked with the principal to develop a p'^rmlsslon slip so 
that the other students cdfUd go on the walk. They wrote 
the slip on a ditto master and ran off f jff ty copies^* . (One 
copy is shown in Figure Cl-20 

Another group called the park district to find out H 
they had a map of Willowcrcek Park and, were disappointed to 
find out that they did not. 

Another group worked on researching^ information «about 
various stations along the trail «! TSxey were frustrated by 
a lack of reference tnatcrial in the «chool,_library. Most* 
of the Information found on natural history came from ency*- 
clopcdias; there were few field guides or other dMcriptlve 
books 'available* TVo girls who had found an animal track 
in the mud near the creek managed to identify it as a rac** 
coon footprint from the pamphlet, Anim^ Tracks of Iowa, 
printed by the state conscyrvation depattmeat. The group 
aloo enlxsted the help of the principal, who was an expert 
on mushrooms^n identi^ing fungi they had seen, in the park. 
The children were fasclj^ted that an unattractive species 
they, called "yuk" was actually edible. ♦ 

l' worked in the Design Lab with a group making signs to 
identify stations and to mark the trails They decided on 
the^hapes and si^es they wanted and set to work drawing 
them on Tri-Wall and\ cutting them out** By the end of the 
period they had finished five station signs and seven tra'll 
signs. (Designs for the two types of signs ate shown below.) 



We spent the next session in t^he park. Before leaving, 
the students listed what they still had to accomplish; 
* 

1. pl«in a trail 

2. clear a trail 

3. pass out permission slips , ^ 
4« see the rest of the stations * ^ 

figure out how many more trail and static^ 
signs will be needed 
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» Vrtiwv we reached the park we net briefly and then each 

group went to Ita station to clear the area and exanlne It 
for the last tine before the tojir. After flfte^ ninutej we 
cane together again tb go over the seven Atations on the 
trail that we had not visited 6n the previous trip. We were 

■ delighted to find that t^e stations* the children had chosen 
all conveniently fell Into a nice pattern for a trail. 

. The third .station along the nature trail was the raccoon 
footprint foutad near the creeV. While ^he class watched, * 
^ the girls Bade a plaster cast of the track so thay it could 
be preserved for the other students to exanlae. They l«t 
the cast overnight and returned the next noVnlng to peel offv^^ 
the hardened plaster. The. girls wrote a description of the \ 
track and the process of making the plaster^ cast, as shown \ 
in Figure Cl-3. (The children used this description while J 
explaining the station to the other classes.) . , [ 

Station #4 was a dam that had been ijfie long ago by bea^ 
vers. The children were Impressed that the dam collected/ 

■ "pollution"-ioetal cans, paper, and other human deb'ris-Hind 
kept it from going downstream. - 

t The remaining stations along the trail were as follows. 

« Station #5 two very large trees that had grown together- 

\ Station 16 a mushroom growing on- a rotting stump 

>. A V station #7 another dam (this one probably man-mdde) 

.J^^hiLljmiMjdlL ^ Station #8 hanging grape vines 

Mf*. /v»ecm^tw>t._4L Jota «. A/(/i^,.o*ty JUxA^ Station 19 poison ivy - 

^UUm^t^Jtaut^A^MuC^AJ^ , when we had visited all the stations, we spent the rest 

of our time clearing a "trail" between., station* by removing 
^ M cdtL^-tU W d/^ai^t^ dead wood and litter. Then we returned to Che «c|jool« , 

>5*^ CutA^AHXC $. ce^, eLCmU*f^^4iu dj^. The six students who had prepared permission slips went 
1^ (W 0-^4iU AoM /^^Mlf to the two other fourth- and fifth-grade rooms to cxpUi^ 

jk!y.'MLi/^ ^tiA., jKto a, catd^Jt^m^£oWu them and hand them out. . 
tt. ^M^^ CC^M^ ^ ' AS n^^t session was '^J^^Jf J"^.^^^^^^ 

ii^)S£ZjuH!K^^. -Uc Mu^udcdt give our tours, we J«et f J;^!,!!/^!^ /^JJ^'g^ 
4U!nMA..^4 ^ tU o£ca^mn^^ cause we were 5«*l»\a total of flft^^^ 

^^'-^A^f^ ^dJi^^ aLriSu^d ^wj ru: faj^o?^^^ s^'tt^e 

,^4.^(U Jran aigSa and station signs. 'The rest of the children 

. would cftme with me it 1:20 P.M. and repox-t to their stations. 
• rtwo B5-i 1530 p.H. Hr*. Duncan's class would start tor the 

J . park with Jim as their guide, and at ls45 P.M. Mr. Trunnell a 

' cl%i»a would start with t^t as their guide* ^ 

. ■ , one student came u|? with the idea that the ^^Irls at the 
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first »tation could signal the next group to start by blow- 
ing a whittle after cach^group had left their station. 

Duriflg. the re^windct of the sossion^, the children who , 
were g»lng to give explanations ♦at the nine stations con- 
tinued researching information, Ihey wroto ijqtes for then>- 
selves on noteeardt*^ so that thf y could re?55erb6r the Infv^r- 
mation* The boys at Station #6 (tmishroom on ^ !itu(np) wrote 
the notes appearing in Figure Cl-4. 

Because the class had decided that ve needed eighteen 
trail signs and nine stations signs, I took the rest of the 
children to the DesiV I*ab to finish iraking them. 

On the^last day of our USHES unit (only a few days before^ 
school cndea. ^ the weather. looked threatening but we decided' 
.to go. ahead with the tours. (We were glad that we did!). 
Thirteen students went with Lloyd at 1;00 P.M. to set up « 
the signs along the trail. The children *^d trouble pound- 
ing the signs into the ground. Unfortunately, the pieces 
of scrap wood that the children had used for stakes did not • 
easily penetrate the ground. Lloyd felt that wooden dowels 
might have worked better as stakes. Also, the children had 
run out of glue for attaching the Trl-Wall sign^ to the 
stakes. They had been forced to use nails for sui^* slgriN, 
and these didn*t hold together very well when the signs were \ 
pounded into the ground. 

One group of studc;nts put lip the station signs at the 
various points of interest. Then the rest of the children 
placed the directional arrows between these stations. When 
all the signs bad been put up (we hoped they vould hold for 
sthe afternoon) the guides walked the trail for the iast tlr^r 
to make sure they wouldn^t get lost. 

I followed at 1:20 P.M. with the. rest of the studfjnt^. 
The children reached their stations just in tltae. a$s Mrs, 
Duncan •s class arrived right behind us. We divided her 
class into groups of four; e^ch group was guided by someone 
from my class. The guides were not auppo^^ed to show the 
way,- but only to redirect the groups if they lost the trail. 

The prograta worked like clockwork. By the titue Mr. 
Trtinnell'a class arrived, the first grdup of four students 
was just finishing their tour so that the guide was avail- 
able fSr another tour.. 

Besides the students and the twer teachers, five parentis 
and the principal came on our toiirs. The children at the ^ 
stations did an excellent job with their ^peeches, and there 
were many positive comments about the tourb from both adults 
and students* \ 

After all the* groups had gone through the traH, the stu- 
dents picked up the signs. Before we walked back, we had a 
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fihort diflcuaaion about t^ie <Uy, tne childr«n at thi ata- 
cAons bad given thelt apeechea a total of twelve tlWaj they 
felt chat thla waa too mch, but itoey.were Rtoud of their 
effort*. They alao fcU the u|{lea had been baipful bccauae 
tbey had kept the groupa jaovijP • • 

' Back In the clsfisroon^ the chlldr^w In, our clftsa wroWf 
evaluations of the unit. (TWo atudents' evaluations' ar^ 
Bhown In Figarea Cl-S aitd CI-6.) The evaluationa ^nd^atu- 
denta cosaoenta appeared t» support our own feeling* about 
Nature Trail«. Tlte'ahorf tlw! apaU of the unit with' an ex- - 
pectcd conplctlon date secned to be an asset. Many children 
vere aurpriaed that the? tine had gon^ ao faat. Several «u- 
dencB Indicated that they wanted to ^nd the trail the fol- 
lowing year.* They felt that WlUcin^ek Park had beco»c 
an area of "theirs" that f.hey were pr«5ud ef and wanted to 
show to fiKiily and friends. 

Two SiirlB case up with the idea of writing an evaluation 
fetrra for* the students' In the othpr two classes. They re- 
ceived support f^os the tcBt nf.thc cla«B. The girls wrote 
the fora on their «Swn and ran It off on the ditto machine. 
&urli3g the week foUowiag our tours, they took the coplejv to 
Mrs. Duncai^ib class and*Hr. Truanell'o class where they ex- 
plained and distribufcd the». One evaluation forra with a 
student's rpmsrk is shown In Figure, £1-7. . ; 

The girls rcturfied with, the fonas and read tbera c>ver be- 
fore- giving then to Lloyd o.>id iec. (Urtfortunatclyic there was 
not enough ttae before the school year et^de^ to shcv the ^ 
♦ '.'aluiilona w the rest bt the class.) The other atudents 
coasents were generally favorable and w»? were^ pleased with 
their reepopacB to the ndturt: tour^. 



or v»g Ox- Mihj dtd« X «n40«) tni 

U5HE5 OOtura irQ,|?Jiaf.j^,,^vj a^jv^. . 



*At"that ti^ they rxlgtit mkc a tnap of the trail so that 
others cduld fltid the points of intet*!9t vlthout b^ing 
guldeda— ED. . (f> 
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LOG OH HATORE TRAILS 
by PhyUlsi Vl*Ul Ci:iDper* nBSTRACT 

Cotult Xleascatary School* Crd<ie 4 This teacher iritxcduccd the iVature Trails cMUeme to 

C45ti»ltt Mii^Baehixi^ettB * two o£ her foortii-grade science cl&sTses durim the 

(S«^ptC!8berH3ctober 1374, ^ 1975 school y^ax* Th^ first class disctwsed in the fair 

{t^y*Ji*o,e 1975) the ^science topics that interested efter.. Sxr^ce rrian^ cf ei?-! 

^ topics invqlved n^ture^tvd^^, theg explored tJio.scc^nd'* 

^ growth oak and pine wo:>ds^ surx^undi^^ the school, they 
discovexed a petuvpk existing trails md begtan clearing 
• the Area of large arfounts of litter and. txash that had 

been damped there. Tki(t children collected leaves which 
tbey bxoit^ht bacJk to the classxootn to identify , ffrst n*^i:^ 
. ' Jng various chsxacteristicr^. Theyi grouped rnan^ji of the^e 

ctuifactexiBtici^ by categories s such as nurnber of lob^s^ 
nimbqx of needless f leaf shape, oppc'^xte or alternative 
veins, ttc.# and then med these grmps to help idc^tifjf ^ 
the Icaws. Uhen they wanted to canpare the size ot^JCave^. 
tiiey rx^asaxcd the perlreter the leaves ^nd graphed tht* 
I • mai^uresnentT , This class stopped woti^on l*att^xe Trails 

the fall an.^ ^h^ded not to restme in the spring because 
tlicg wexc invoXwd in othex ^cxence acti,vities. 

The teacher introduced % the Nature Trails cballf^p^jiti to > 
^ moihex, science class in^ the spxingn. This class had teen 

envious of* the othex ciass's woxk d^ixxng^the falJm The 
childxen worked on tfcexr trail in gxoup^ every day duxjm 
^the^r foxt^^ five minute science pexxod. Tket^ picked ^p 
" . trash axomd the area, Identifxed intexestinj points to in 

elude on the txatXy and began mapping various ^ide trails. 
. , * ' CTO group woxkcd on ^i^asuxing the min txiail between ^point 

cf interest ax^ anoth^^r added the reamrerents to find a 
total %mgth tor the trail, fl gxcap of children used the 
rrea5are.'rH:nts to make a rai^gh sc^le map of the trail which ^ 
theyi plwtmed to txanstbr to a piece of plji^ocd and pl^co a 
^ . the beginning of the txail. Mothi:x gxoip of childxen 

* ^^rked on identiftjing trees aM siraller planta aJong the 

trails. The schcol fjcax ended before the children cavld 
finish thvdr work, hat thcfj planned to worn on tJ^^ tr^xil 
dvxing the su^et an4 to present it to other classes the 
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In the fall of 1974 I ifcroduccd the Nature Trails 
challenge to one pf ihree fourth-grade science classes. 
We began work om^he *unit by discussing vhat kinds of 
scientilfic activities the children had done the previous 
. year. It turned out that the childtten had generally 
' learned science from a textbook by reidtng and performing 
the experiments listed at the end of the chapter. They 
had not been expoq/ed to real problems vhile learning about 
nature. We talked about some of the things that the 
children wanted to learn about this year, and their- list 
included "animals," "trees," "nature," and "insects^. 

Since this was my first year at the Cotuit Elementary | 
school, I told the children that I wiis curious about the 
wooded area which surrounded the azhool. The children 
proceeded to tell me that ther*ft>i*ere woods, overgrown 
trails, a frog pond, 'and fl;B«Mow. ?fost of the children 
had also come from another school and were not familiar . 
with the area. One boy who was' familiar ^th the trails 
suggested we go out to explore the area, l^he class was 
excited by this idea, and we spent the last twenty minutes 
walking the trails and listening \f or sounds. 

The fallowing day the class went, out -Ieo explore the 
oi?posite end of the school grounds. We decided to taV-s 
paper and pencils to write observations in our sciervce 
logs.'" At my suggestion each pcraon sat in one spot and 
recorded everything he/she could see,>-'hear, or touch 
around them. Some of the children returned to the class- 
room at the end of this session with specimens of mosses 
and leaves they had found. 

The following day we went out once more and discussed 
everything we had observed in the woodsj^e made lists 
m. thfe-Uings that chUdren had jotted dovA. Several 
children were disturbed by the amount of litter we had 
found, and one group asked if we could clean up the follow- 
ing day. Several children offered to bring trash bags. 
One girl also volunteered to bring a couple of rakes for 
clearing the paths. 

Since the children were talking about trails and 
"paths," I said that it sounded as it they wanted to wake 
this area Into a trail*. Everyone _8aid "yes," and one girl 
pointed out that when they ycf e finished wlt¥ ttse trail, 
other children might use If. Someone else suggested get- 
ting wood to 'make signs fcfr the trail. 

A few days later I asked the class why it would be a 
good idea to make a nature trail. Responses included the 
following: 



(1) , We could learn stuff by doing it. 

(2) > We could show it to other classes and then they^ 

could learn sottething. ' 
(3y We could make it a nicer place to walk so people 
: . could use it a^aliii ^ » 

We tlxm listed ideas for developing the nature trail:* 

(1) Name the trees. 

(2) Put names of plants and trees on boards and . 
nail them to the trees # 

(3) Plant new plants in certain areas. ' / 
(^) Hake log steps on a hill. 

(5) . Name, the paths; make signs* 

(6) Make arrows for direction on the trails so people 
^ ^ wQn't get lose. 

(7) \ Make a color code fo| the path* i.e., main path— 
\ one color on trees* /ther paths— anothctr color. 

(8) ^^Use ftakes with ribbons for marking the paths. 

(9) Place bird feeders along th^, path. ' 

(10) \irbero ^Is one cleared area which could be made 

i^sxto a picnic area or a place for holcUijg classes 
outdoors. 

During the next few days the children worked in groups 
clearing t^e trail and looking for interesting points to 
include along the trail. I asked the children how they 
were goi^g to decide which kinds of trees to include. They 
replied that they would i^lck only living rrees and would 
try to choose trees of different types and trees that were 
interesting th touch 

After about .ten tainutes on the trail the children made 
the following observations; 

(1) There -are a lot of dead trees. 

(2) Most of the trees; are some kind of oak or 
some kind .of pine. 

(3) There are more different kindc of amaji tre&r.f 
plants thDtt larger trees. 

(4) A lot of the places we cleared are littered 
agaiJTi. 

' ^\ 

♦After the list is complete, the children might group their 
ideas into major cajlegories and then decide which ,tasks 
needed to bcs done first.— ED. , ^ 
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The childtren noticed differences in the abepet of trees ' 
which could help in identifying the«» They collected 
several klndie of leaves » and X shoved them hov to press 
then between pages of a book to keep them flnt. We had a 
class i^ssion on categorizing the leaves by exaadning their 
charact/eristics. The children wrote down -various, character- 
istics which X asked them to identify for each type of leaf 
(see Figure 02-1)'. 1 asked the children fo list the differ- 
ent ways they could group their leaves. They thought of 
the following ways: 

—Size of leaves 
—Length of leaves 

— Color of leaves « 
—Pointed vs. smooth ^ 
—Shiny vs. dull 
' —Shape of leaves 
—Width of leaves (fat-skinny) • 
—Broad leaf^s. needle. 

* * *• 

After we had discussed these characterlsttua, I asked 

the children to take one of their groups of leaves and sub- 
divide it into smaller groupings. . One girl discovered that 
some of her pointed leaves had seven points while others 
had five. Another boy found that some of his needle ' 
clustiars were in threes while others were in fives. ' 
' We then began looking at the vein structure of the leaves 
and discussed the purposes of veins/for transporting fluids 
in our bodies 'as well as in trees. One boy noticed that all 
the lerves had hi)? veins in the center and other veins 
branching off which were too hard to count. I asktyl if 
there were any dif ][arenccs in the way the veins were placed^ 
and one girl drew two v^n structures on the board. Her 
drawing looked something like this: 





I told them this was an iti«>ortant (Character Is tlE In 
Ideatlfying leaves. We gave the different placement of 
the veins the terms opposite and alternately 

The children also traced 4^ach leitf and eicamLned the 
outlines of the various shapes. We gave our own names to 



the shapes : heart-^ehapcd, ovel, round, diamond,, fteather- 
•haped« When I asked them which shape scewed to be taost 
co«non» one girl suggested that we line up all the leaves 
according to shape and find out* 

We. cleared auc.area of the floor » drew our shape syiabols 
with Chalk, and tried to categorize the leaves ha4 col- 
lected accordingly. * 
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there was ouch disagrefeiaent over the placetnent of various 
leaves « Since socje <^»lldlen were more interested than others 
in working on this project, I suggested that a group of in- 
terestcd children continue to categorize the leaves and 
present thejt^r findings to the class; 

While we were examining our leaves, two boys ^ began argu- 
ing over ifFho, had the biggest leaf, I asked them how we 
could determine which was the largest. Some children re- 
^plj^d: ^'Measure- them/' We discussed how this could be done. 
Various children suggested measuring how long or how wide 
the leaves were* One boy said that we could measure around 
the leaves, but another countered that a ruler could not^go 
around a leaf* I posed the question to the whole class: 
How could we measure around a leaf? One of the girls said 
that we could oi^tline the leaf i/itfe a piece of string and 
. then measure the length of the string* 

The children thought this was a good idea and we teamed 
up to work on Ijeasurlng the perimeter of the leaves. I sug- 
gested that each group mal^ a "string graph" of their mea- 
, sutements .by cutting and pasting the lengths of string on a 
r f pa.ece of construction paper After they#had been measured. 

I felt that this would be a good way m children t\^ able 
to "eyeball" differences in perimeter of the leaves* 

ERIC ilC 



During the X»^t few day« of good fall weather the. ciasa 
worked outside trying to dear the area around the trail** 
They collected W«-fif>ouati of traah from the area, and one 
group tried to keep an area clear for making an "outdoor 
classroom." They made a sign Requesting people not to dun? 
things in the outdoor classroom and attached It to a wooden 
stick which was driven into the ground. Other children 
brought various small plants back to. the classroonM* iden- 
tify. I suggested that we plant terrarlums to keep these 
specimens alive. The children 'were excited by this Idea and 
began bringing in Jars for growing the plants they Had col- 
lected, i 

Cold weather brought our Nature Trails activities to a ■ 
' halt at this point, and we planned to resume in the spring. 
However, this class began a study of marine biology in the 
winter vhlch absorbed their efforts. Since we had many op- 
portunities to go out on the beach and examine marine 
they preferred to continue working on this during ^he spi^^g 
rather than resuming Nature Trails activities. 



Children In one of my other. fburth-grade ncienee classes 
had bfeen asking ne for some time If they could work on the 
nature trail in the wooded area ttround tfhe school like the 
other class did" at the' beginning of the year. In old-May I 
asked the class If everyone were interested in going out an 
the nature trail to explbre the area and to ap^ what they 
thought of it. Everyone "said, "Yes." vehemently'. I told 
then Chat we would spend this morning's science period ex- 
ploring the traU and that they could take their science 
logs to record observations and feelings if they wished. 

The general feeling when the class came 'back Crom Inves- 
tigating the trail 'was that it needed a grcatl^ai of work 
and that it had become a "dump." I asked the cTai4ren if 
they would be interested in fixing it np. Everyone said, 

"Yes " • ' 

I* requested suggestions about how the trail might he used 
If we improved it, an^ the children replied that our dwn 
class and other classA could go out on it and that other 
children would enjoy/Gslttg i«« On« suggested that we 
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make trails with signs to follow. Another thought that we 
could Bake signs telling what kinds of trees there were. 
Someone else wonted to clean up two areas. he had seen that 
would be good for picnic Areas. Before beginning any of 
these activities, we decided to spend moro tine on thc-^ trails 
faailiarizing ourselves with the area. 
- ffe returned the following day to explore the trails and 
the woods. I suggested oore strongly that the children re- 
cord ideas for asking a nature trail as they went. Everyone 
decided to, take his/her sciencf? logbook, and we spent twenty 
to thirty nlnutes outside. 

Whpo we returned to the classroom, I asked the children 
what they 'i^d seen. One group of boys said that they had 
foeui^vcral good trails that were overgrown and needed to 
be cut jback. Another groui^ felt strongly that we needed to 
keep the area cltan. I asked them for suggestions about how 
we might do this, and 'they replied that there should be signs 
stating that the area was a nature trail for walking and rc- 
questljJg people to 4)lease not Utter or dump things on It. 
Another group felt that we 'shuuld snake a large map at the 
entranre showing people the varioub tr'«^lg rhpy. night take. 
I asked the class what wfder all these thi.<gs should have- 
should some things be done before 'others? All agreed that 
clean-ui? must be done before anything else. We agreed to 
spend the remainder of the week exploring and to begin clean- 
ing up the trail the following week. \ 

The following , day we held a scavenger hunt and, working 
In pairs, collected samples of thwi^d. found in the woods. 
If the children did not want to pick the item, they showed 
it to me and then marked it down. We spent the last few 
minutes of the science perlovl indoors examining our .findings 
and trying various .ways of i:ategori2ing them: green things, 
long thingk, round things, things with pointa. things that 
grow close to tlie ground vs. things that gro*^ In high places, 
things that could be found in winter' va. things which were 

new in the spring. , , t. , , 

During the next class session we ssade plans for beginning 
•our Nature Trail act'iv.ities. The children listed the iropor- 
tair£ things that needed to be done: 

1. Clean up the trail 

2. Make a map of tht* trail - ' 

3. Identify various things^ to be Included 
along the trail * . . 
Develop a syatem of marking the trail* 



The lasi: item on this list generatGdi some discussion as 
ve talked about vhethet ve should have the saxae trail for 
coming and going or two trails^ one for entMln|\the woods 
and one for leaving*. One boy suggested we use t^A marks to 
indicate the trail entering and green marks ^^/wdlcate the 
trail I leaving the woods. 

Mo'^c of the children iRieeint»d tci want to use wooden «lgn« 
rather than metal cjarkers. One boy asked tf he could bring 
in a hatchet to help make new trails. After some disctission 
we decided to choose the existing trails we planned to' in- 
clude to the trail before deciding whether it mqm^ be nec- 
essary to make new trails. 

We spent the last few minutes of our science period that 
day finding spots which needed to be cleared of Utter. ' 
Socje of the children tqok "before" pictures of these ar^as 
to docuiaent what they looked like prior to cleannup. 

On Monday *of , the following week the children arrived 
armed with plastic trash bags, burlap sacks, and paper bags;. 
Since only one child^had brought gloveSt he was chosen to be 
the "glass pickermpper" for the morning. We discussed what 
wa& trash and what was not and what shouid be done with it. 
Dead branches and sticks were to be left in the woods. 
Large objects such as car fenderai* were to be carted to the. 
"main dump area," an area wd* agreed ^must remain, at least 
temporarily, as a trash colJfccUnj^ pi^lnt since a large dump 
trucA was necessary for -reirirvingratl of tne trash left there. 

During their trash collecting activitleb^ the children 
found everything from oW mjcks, kitchen mixing bowls, fen* 
ders, cat batteries, and many bottles and J^irs to a large 
9ink. Mter about twenty-five minutes of cleaning we h/id 
five full trash bags and several par tially-f tiled bar,r» of 
tra»^h. W*? decided th^it we still had a long way to \!p and 
planned t«5 continue cleaning up the next day. 

After clean-^jip the next day we returned to the clas^3 to 
dlacu€,s what to do next. About ono-tJdrd of the children 
di:*cidcd to c<«ntinue cleaning up the arc^it. Another third 
planned to explore new trails, making a rough m.ip as they 
we^t. The remaining third wanted to begin riarlcjLng trees on 
the r^xin trail, which is T-sh^^ped. I asked this group how 
they planned to determine which trees to nark. One boy 
suggested that wc mark trees at intervals of a certain nu^i- 
ber of feet along the trail. Another boy countered t%it 
truest night not be found at thoj^e specific points, and a 
girl suggested that they ju^^t choose appropriate trees* The 
groiip decided that we could motiaure between the points chosen 
ind use the measurementB for making a scale map of the trail. 



During the next few days the three groups worked l^ard on 
thctr various activltleB» The clean-tip group conti^^iued to 
remove litter and, after making a final sweep o£ the area, 
agreed that aJl thfti^rash that :ouid be removed hdd been 
picked up* No new litter appeared during their cle*xri-up ai:- 
tivitles. The children In the i:riil-f Indlng group were ex- 
cited by some of the ijiew trails they had discovered and had 
begun making rough maps of theta. Tne trall-^rking group 
ha^ 'trouble deciding how to divide their labor, but they 
finally agreed to have one person nea^re the distance be- 
'twe.en points^ with a carpenter *8 ruler, another person add w 
the tneasuremintB, another mark down the total numbers^ and a 
, fourth lUke a small mark on the tree with spray paint to 
show that it was^ a point on the trail- ^ 

When these ta«ks were aorc or less cooplete^,, the chil- 
dren decided to regroup to work on new projects. The groups 
they chose were— 

1» sign-naking group 

2. group for choosing trees for signs and 
taeasurtng distance between markings in 
' preparation for faking & scaled map 

(continuation of former group) 
proup for uSlng calculator to find total 
distance of major trail (v^sald work 
with Group 2) ^ 

4. map-drawing group«^ 

5. identification group (for classifying trees , 
and plants). 

When one boy said that he fialt we should find out the 
names of some of the trees so that other people could learn 
them, I asked bow we could pass on thin l^nfomation to other 
people?. The children had two important suggestions s 

1. Attach the naises on the trees aloi^n 
signs marking the t^'^li* 

2. Hake a painphlct vith a map and identification 
key with a number corresponding to tht; one on 
the tree. ("Then the kids could just look it 
up in the pamphlet.") 

This Hec*:»nd idea seemed to be the most popular. 

The children decided that the directional sign^ they 
planmed to make should designate the number of a particular 
trail. Trail *l would be the major trail while Trails 12, 
3, 4, etc. would lead off of Trail #1. The mini-^sap they 
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latendtd to draw would aliow the vm1ou« optloMt I Mtt^ 
the chUdrea if they planned to Mke a large Mp of the 
traa as they had previouely iadicated^ moA they decided that 
It would be good to have a large one either in the achool or 
at the hVi^inntog of the' trail* ^ ^ 

* For the next few weeka the children worked dlH£ently to 
thatr separate groups to complete vork on the trail* The 
sign group brought in several pieces of wood approxlnately 
eight feet long* They decided that signs should he six In- 
ches long and began narking off the boards, finding that each 
board could Mke sixteen 6" x S** x 1/2** signs* Ufaen they had 
finished measuring, they sawed the wood and began sradlng 
the aigns* 

When they bad made the signs, they held a discussion to 
determine what to put on them. They decided to wait unt^ 
the trails to be used had bemf determined* They then mMe 
letters on the signs for five of the trails, writing TLf T2, 
etc.,' and leaving apace fdt names of treea if these were 
desired. They brought-Jja green and yellow yacht paint and 
began painting the letters on the signs that had been com- 
pleted," u»ing green for trails going in and yeUow for trails 
going out* - 1 found an aide to work Indooro with this group 
while I went out with the other children. 

The. group measuring the main trail continued to determine 
distances between trees which they marked along the trail. 
When they had completed the measurements, two children worked 
with a calculator attempting to compute the total length of 
the main "T" trail* T^eir first efforts were not successft^. 
They had tried to convert measurements in inches to feet and 
had ended up with nearly the same number of feet as they had 
Inches! During foHowlng session X worked with them, 
and we uncovered one of their problems— Uiey seemed not to 
be using decimal points In figuring calculations* Our re- 
milts were much more reasonable the second time. 

The group mtapplng the trail worked In subgroups making 
tough maps of the various- side trails. They made these maps * 
hy walking the trails, measuring distances,, and noting gen- 
oral directional changes by moving their lines to the right 
or left on their paper* One of tSese rough Bjaps of part of 
the nature trail is shown in Figure C2-2* \ 

The children; discusiied Which trails ta include on the main 
mp, deciding first to work togetlicr to see If they could . 
combine their different maps into one. They found several 
dtacrepancles In tte various maps the .children had made, and 
they walked these trail segments as group to iron out their 
differtmces before miking a combined map* Part, of the group 
also began to examine sequences o£ trails and to determrlne 
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how they could numbered. These children also began plan- 
ning the best appearance for the final xcap'--how it should be 
labeled and whether it should have a Ifegeni^ 

The map group decided at iirst to work in various sub- 
groups on drawing their rough mps to scale. Two boys read 
the OSME$ "How To" Cards on spaling and then began working 
on scaling the saps they had made* Another group of girls 
read the "How To" Cards and decld\^ to work on the exercise 
given in the cards—scaling down a\playground of 100 f t.^ by 
30 ft.— before working on their toapV Working as a whole 
group, the children chose a scale ot 1/2 in*4^2 ft^. They put 
together two large pieces of plain paper, each I yd. by 
I yd., and d^ew the tsap to scale using all the nieasurcments 
of trails that bad previously *bcen calculated* They made 
marks on the paper at half -inch intervals to figure out the 
length of the trails on the map.* 

The children completed this map and tJicd it out on sev« 
cral children not Involved in Itiaklng it to find out if it 
could be clearly understood • The children planned to trans- 
fer it to a piece of plywood sealed with coatact paper or 
lacquer to resist poor weather. They decided to place the 
inap at the begitmin^ uf the trail so chat it would be help- 
ful to everyone walking the trail* 

Two childrk broke off from the mapping group and began 
lining the trail with dead logB and branches. 

The identification r^,roup was slow in getting started. 
During the first few class mGuiom after the groups were 
formed, the children in this j^roup-eKpiored new areas of 
the woods, searching fo^*othcr trails. Then they worked on 
tying back tree branches tliat wore across the mjor trails. 
Finally, they began collecting leaves to decide what types 
oi things they could try to identify. They looked at i^om 
bocko that 1 had brought and began detertdnlng what kinds 
of trees grew along the, trails. They stuck pressed leaves 
to pieces of paper and wrote the* na^es of the plants under- 
i^neath, as ^ahown in Flgufe C2-3. Vhen they h.;^d identified 
all ot their satjaples, 1 asked theta which- things were moet 
important Xo look for in figuring out what kinds of treea 
the leaves came ftom*' They tsentioned shape, number of 
points, and types of edges. We discussed several chapes 
they had found: round, oval, and diamond. These had been 
deteirr4ned by drawing outlines of the leaves and categori;?- 
Ing the rough shapes* We counted the "fingers" of the dif- 
ferent oaks to see what the dif fercaces were between types. 

*The children Bright aUo make their xmpa on large sheets of 
laanlia graph paper with half -inch square gridf..--ED, 
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I showed them the al ternate and opposite types of vein pat-* , 
terns on different leaves* The group also worked on Iden- 
tifying other kinds of plants* By the <Jnd of the school 
year they had identified several different oaks, two ever- 
greens, ferns, lady slippers, Indian pipes, poison ivy, poi- 
son sumac, and reindeer lichen, ' ^ ^ «^ . ♦ 
In the midst of this group activity I held class dis^Sxs- 
sion to help refocus on the problem of^ creating a trail for 
other people* I asked the class if thejT had , thought about 
how we might intrbduae the trail to other children. They 
had several suggesl»i6ns; / - * 

1, We could ^Xve them written directions and a 
map and see if fetJielt*^ could follow the di- 
rections* 

2. We could teach some how to use a compass and 
give them compacs directions to a particular 
place or to a prise* 

3* We could make up a scavenger hunt for them 
to uae* 

4* ,We could ask them to find', e*g*, two different 
kinds of oak or direct turn to an area, e*g*, 
one square foot, which they would examine to 
see /how many different kinds of things they 
could find* / 
5. We could make up activities ItKe "Find the 
tree with the biggest trunk on Trail #1." 

The school year ended before we had a chance to finish 
the trail or to take other classes on tours around the area* 
We hoped that we would be able to meet during the summer to 
finish the nature trail, but schedule was too full to 
include this activity. Our hope is that the work we began 
has been useful to other classes observing nature in our 
woodlands* - ■ „^ . 
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ABSTMCT i 

Two sovent&graie classes worked successively on desicfxi^ 
Ingr and Jbul^diujr a mtuxe trail for their ^school daring the 
1973^1974 and the 1974^1975 school years. Both classes 
spent nearly every ^cimce period on Naitxre Trails activi^- 
ties during the months involved. The first class planned ^ 
and cleared the ifcr«12* With ^omp help from a forester, the 
children identified trees alon^ the trail and constructed 
signs to label them. These signs and seme directional ar^ 
iws were put up shortly before the^ school year ended. The 
Children ^Iso took soil samples in their area and cotppared 
the texture, color, and moisture content of soil at dif ferm- 
ent depths aijd in different places along a slope. With some 
help from another expert, tha children began mapping their - 
trail by measuring distances between markers set up along 
the trail and also taking compass readings at these points. 
They wrote their measurements down but did not have time to 
makp a scale map before the school jyear ended* During the 
last few days of school, several children gave tours, of the 
completed trail to other classes^ The children were pleased 
with their results and proud of tfc© compliments they re- 
ceived on their work."" 

The following year, thf same teacher introduced the Nature 
Trails c^llenge to anot}^j^ seventh'^frade class. These cMl- 
drcn had maxty ideas about what could be done to ^ up the 
troll, but they had time only for cleaj^ing the path and 
lining it with fallen tree trunks. The chiidren employed 
various physics principles, ^uch as leverage, in figuring 
out how to break up log^ to 2iue the path. Some children 
also disposed of trash found along the trail. One day dur^ 
ing this outdoor activity a boy found a rattlesnake, which 
provoked mch anxiety and discussion. The class also iden^ 
tified trees along the trail so that they could put up the 
signs mde by the' previous class r During the year the 
signs werb.tom down, and the children could not figure out 
a way to involve other students to avoid these acts of van^^ 
dalism^ * However, the class still found the trail useful for 
studt^ing fungi, moss, lichen, and insect life later in the 
year. 



* 

*Edited by USf^ES staff 



f?hea I introduced the Nature Trails challenge to mjr 
eeventh-gradc class in the spring, the children, vcre ex- 
cited by the idea of working outside* They iisoediately 
wantfed to explore the surrounding wooded area. Before we 
ventutcd outside » however i we discussed conduct for ^working 
outside and made the following rules: ^ 

1. Stay within sight of the teacher. 

2. A whistle will be blown to get attention-- 
you tsust gather around the teacher or, aide 
who blew the whistle* 

3. Co not pick anything uj^lc^^s asked to do so* 

Our principal went with us on our flr^t exploration of 
the woods* Ec showed us the property Tines and discusset^ 
how far the trail could go on property not owned by the 
school* Some of the children went with him through the 
thickest Vegetation in the wooded area while the rest of us 
circled around to see where the paths went* 

One group found ]the skeleton of a dog ^ich still'had 
patches of hair stuck on the bone^. The children felt that 
someone had hanged the dog because there was an electrical 
cord tied around its bones. The. children Were very upset 
byi this, but 'they decided that it might i!;ake a good point 
on the nature trail. 

Z had asked the children to note whether all the -pine 
trees looked the sasic> and» during our class discussion the 
following day, the children agreed that there were distinct 
difference?. One girl had collected soise pine needle clus- 
ters fro© different trees* and she* noticed that Qom: trees 
had needles in clusters of twos*and others in clusters of 
threes. 

Before *fe started working cm th<? nature trail, I posed 
the following questions for the children to answer: 



I. What is a nature trail? ^ 

2* What things would' yu^i expert to sec on a nature 
trail? ; ^ 

3. Have you seen any interesting things outside that 
we should include in our nature trail? 

4. What should be our next 8tep\ Xn tsajklng our trail? 

5. What things do we want to le^m from our nature . 



Questions : 




ivvgY^WtWau^ can loe rnS'J^S''^ 
pvmoor ^reo "Vo \eatn atooijT 

"V^^iee \x>ete -rtisre ate p\oM»^ dt^ 

B-Leam ^toooV r^atore and hte. 
(3>iOV^sV inlnq^o wjooti ^s^cr expect -t-o 

and in^becTTb 



a-DoV ^sorre ci^t^ ouV^ . 
tjteain msiVvrr^ cur na^ce it^vi § 

PfarrH^: MzK^jj Hiey (p^ct^^ tK^^fjM^K/ 



The children recorded their fiuggcstdonB in groupt dS 
three to four* One group's suggcatipne are shown in jFigari! 

Wien the children diecusscd their suggestions the f ollow- 
Itig day, they noticed that different people expected differ- 
ent things of a nature trail • The class decided that the 
best idea for the next step was to find interesting things 
and to laakc signs, - ^ : 

We took a trip outside to look fo:< interesting things to 
identify along a snail portion of the^ trail through the 
forest* The children looked for other kln^s of trees be- 
sides the pines, which prcdonxLnatcd. and one girl noticed a 
"dog tree" (dogyood) • The children decided that there vas 
enough variety atxng the trees to produce an interesting 
trail* ' ^ ^ 

1 cHlcd the Forest Service for inforeatlon on identify- 
ing trees, and a forest ranger agreed to work ulth the class 
and give seme informal lectures* The ranger they sent began 
by discussing the difference between evergreen and deciduous 
trees. He said that it would be hard to £±ad itU^tencen 
between -trees which had dropped their leaves during the win- 
ter, but he ^ave us soc^e clues t-A watch for, such as bark, 
berries, and buds. 

The children w^antcd to nake a pond in the woods as an 
extra attraction along thft trail. One boy suggested that we 
put rocka or 'Aplastic in the bottom to keep the'water from 
seeping out. 1 teminacd the© that we should keep the trail 
m natural-looking as possible—perhaps we could dig a hole 
• and allow it to fill up with rainwater. 

Ihe children were concerned that the water would drain 
out and that we wouldn't have enough rain to fill it. Our , 
aide explained that her husband had made a pond which had 
stayed filled with water, and we discussed how soil could 
reich a saturation 'point , preventing the loss of water seep- 
age. \ - i 

One boy suggested that we dig Ji hole at the bottom of a 
slope so that we. could catch as r^xkh runoff as possible. 
The class thought that this was a good ide^ and decided to 
pursue it, but several 'children were still concerned that 
we would not have enough water to fill a pond. We decided 
that, in science, wc couldn*t always know how an e:!q)erii5ent 
would turn out, but we could mke a hypothesis and hope for 
the best!* 
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*The children might discuss whether the experlsent could be 
cairried out on a smll scale and the results subsequently 
discussed.— EO. 



When the class went out to select a spot for naking tl^e 
pondj the principal cane with us to nake sure^wc stayed on 
school property* With his guidance, the children selected 
a shady place lower than the surrounding land, «e decided 
to build a dan to hold back the water in the ^depression, 
dud sonc of the children set to work on building up the 
daa and packing the dirt firta. Other children began clear- 
ing pine needles and leaves froo the floor of the pond/ 

Durtog the next few sessions, one group of children began 
digging the pond. Another group took the initiative of rak- 
ing away piiic ac^^les to ccake a path from the dirt road to 
the pond» They discussed the best place for their path 
first and decided that it should branch off with one fork 
leading to the edge of the pond and the other going around 
the side to the back of the datn. Xbls path would lead back 
to the dirt road. The children beat daiwn briars and prilled 
up vines to make the path. Three boys lined the path with 
rookai and bricks to r?ake it easier to sec. ' 

We held a class, disiauosloa tii dctemtne the next activi- 
ties to do for the trail. The childrcn\wanted to mkc 
signs for^the trail, but realized that this could not be 
done until we knew what types of trees grew in the area, 
While sosc of the children continued working on the pond, 
tlie rest of the class read library books to flttd informa- 
tion on twig and leaf characteristics and nares of treea. 
The children decided that thev preferired to work or^ iden- 
tifying trees thcmselvea at first rather than askJx^g the 
Forest Ranger to help them. 

We had a series of rainy days during which it was too 
wet to work outside. The class went on a field trip to t^i^ 
University of Georgia to observe their nature trail. The 
guide was very informative and the childre?! liistened atten- 
tively to bin. On the way back the. guide aokcd the childre?t 
to pick up 80!se trish trom an overriowing can and caphasip^od 
the need to place /trash cans along a trail ^^nd to past tAgns 
asking people not to pick plants. ^ 

When the ground was drier, the chlJ/dren returned to the 
woods to nake their pond. ,R^se of the children j^ade drain- 
age ditches to channel water into the pomJ. They i^acked 
,dowa the dirt on the dam wall after it oetncd to be built 
high ei?ough# ^ 

When we had progressed far enough on tW pond, the class 
agreed that our c>ost pressing i^eed wa^ to decide uhere the 
rcslTof the trail should go smi to nake the.path^/ The 
children decided t<? r^ke a trail connecting the pond with 
the dog bones which we had found on our f ir^^t visit to th^ 
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vsk^* Tbl0 proveidf t<> be difficult, as the woods were very 
denftt ^d we h&i trouble £lti?(iiig mt my £rom one point to 
«notber* FlniOly, five boy« £cmd * way to get from the 
fm& to. the dog hontSp Aud vc decided to use their route 
ein^D oae could tM.vk of a better v»y* Ihls way took us 
tlsxough a burned ariSA which ve decided 'mn pr^obabSy caused 
by m accideut^l forest 

the claBB vwt-^hed a filxa> •'Hov Katurc Protects Animals, 
which »tismlated a diacu^sloa about the kinds of animals wc 
might find along our nature tr^^U. The children listed the 
bird^ the/ hsd aeen a« fepar^^s, blue jays, cardlnalQ, 
crowa* and robins. Vts taJjced;about hov noise J^gbt scare 
birds av&y hew plantii\g seeds and putting up bird f ced- 
cr« Bight attract thm^ Ap^er rca<litig; Eore -about birds and. 
t?teir habits from a pa^hlet,' "liCt's S.E.E*,'' a publication 
of tJt^ Georgia tConaervancy, Inc., the children decided to 
t^alk quietly along the trail* to avoid wearing bright colore, 
mid to fee saore observant obout bird Ufcj in the vooda. 

On our way to the p^ the next day we spotted a bird's 
nest\ In rhe passphlet on birda we had read that adult 
blrda would not go nnat a n€:^t which had been disturbed, 
and one girl reminded uo that ve ishould leave it alone. 
Ihe children w^ire generally isorc t:>bservcnt of wildlife i^* 
the woods after our indm$r reading and flln-watcbing scsoion. 

To ca^^ our path between! tbe pot^d and the dog bones, we 
tied the end of a huge spool of string to a tree near the 
poKd *md folis^wed the five boys on their trail to the bones. 
%c boy gang £t stmg about '^dtdgglng youic feett" so wc did 
thia to l^clp start a ^thway throagh the deep pine straw. 
M we Eadc our way back, I had tdlagtvtngc because our pro- 
^oBdd path vent through denue Mi required nicest 

crawling undei: trcd branches at tiT.-es. 'f^ci natufaltst at 
the Eot4>nlcal Gardens had tol^ m ^.Mt a txail ahaold be 
can? ta.4^l6w. ! deci^ied to ask the children for auggcB- 
lim^ about how we coi^d Ixsprove i»ur p^sihway. ' 

dlpcusoed the &est way to begin clearing the new path. 
to£ girl fitiggested that we leave the string up bo that wo 
iT^uld follow it to our deatination. A boy suggested that 
people linc^' up along the roatct 8?5d each clt?ar a section, 
mother fc^y insisted that we g^hould only clear a little at 
a tine to be tJ\5re wc ucre goiilg the right way. 
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Vlren ve vent outside* to our voods» I rosinded the cbil- 
dret of vtmt tlie nati^rallst at the Botanical Gardens had 
8ald~that our trail should t*.e the easiest route^ Ke 
then chose a short distance frcn the dirt road and cleared 
a path olmg this ^egt?^ciat,* This tcetiiod secned to work 
>ellt and ViC contlciued planning the trail as wo went along. 

In spite of our efforts to choose jthe easiest route, we 
could not avoid cutting down Seedlings and tree branches 
which grew in the my with a saw borrowed from the shop^^ 
roost* At one point, the ahtldren who were laylnn out the 
path laid the string too close to soj?e houses, and the 
claas had the^ nsove the string to another section. The 
children used, takes, hoer.^ and clippert^ to clear the tr^il 
and cut away vegetation which grew in the vtaf. 

The class decided that other groups should be f orred to 
wdrk on carklug treea along the trail, identifying then, 
and laaking signia for thes; I asked t'he children how we 
could identify trees outside, and one girl suggested that 
we take our "tree books"' with us to find out ^hat kind of 

^e children tslgbt explore different ways to get through 
the woods^ tsaktag notefs about problci:::^ encountered and in- 
teresting things to see on the different routes. The dis- 
tance of the t^ost interesting routes might be t^oai^ured later 
atid the trade-offs aabng distance, difficulty in mking the 
trail, and interesting points discussed. -v-ED. 

V 




trees grev In the area. One boy said that the tteea^ we 
decided to include along the trail should be growing next 
to the traiXr and that they should be differedt idnda of 
trees. The children formed it cowaittee to pick the Arees 
for identification and to tie strings around their suggested 
spedbiens. The class would taake the^ final decision on which 
trees should be Included. 

Three girls who showed no interest in working outside 
with^ the rest of the class on the trail made a bulletin 
board display of leaves we had goUectcd and bisgiui designing 
signs for identifying trees along the trail,. The shop 
teacher gave us wood, nail?, and paint for the signs; and 
the girls drew outlinej^^for the signs on plywood. The only 
guidance JTpve them was to tell then to be sure to place 
the pap?r' pattWms side by side so that there would be no 
wastage of wooa. 

The mtit^ class stayed inside one day to watch a laovie 
entitled Temperate Deciduous Forest." This film 
showed the interrelationship between ^organisms living in the 
forest and how aniiaals eat other anioals as part df the 
natural food chain. I ^wked them to think back to the be- 
ginning of the ifiovie and to tell toe where the food chain 
begins. The children rep^ibered that plants arc thcJbasie 
of life. ' I drew a food chain on the boayd which the' chil- 
dren dictated. One child's copy of our food 'chain is shown 
in Figure C3-2.* 

Later in the week I noticed that two boys were acting 
bored with the trail because there were not enough togls 
for everyone to work on it at once. I asked them if there 
were anything they could do to tsake the trail tsore interest- 
it?g, an4 the boys suggested planting flowers. I reminded 
th2m that we should keep the trail as natural-looking as 
possible, and they decided that they would dig up wild 
flowers from a field to plant along the trail. When the 
hoys brought up their idea in class, one boy warned th?© to 
be sure to dig very deep so that the ^dt systea would not 
be destroyed. 

itoother teacher in the school brought in six clumps of 
wood violets for them to plant* The g^o^P three boya 
took a wheelbarrow, tvo watertog cans, and three shovels 
that I had located out on the trail. They suryeye"a the 
woods for the best location for the violets And chose two 
sites which had partial sunlight. 



*The children islght dlscusiHBoW 'this--knowlc4ge ©Ight be 
passed on to those who would use the trail^^-EIU — 
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One of the boys diirected the other two boys to chop up 
the clods of dirt* He told them that they should put pine 
stMir around the violets so that the dirt would not dry out 
and the vlplets would not be choked by grass Weeds.. When 
they had planted the violets and spread pine straw around, 
the two boys thoroughly wet the surrounding area withjwater 
-iiom their can* They repeated this procedure for thelaoxt* 
aite. . , • 

The forester carae again to our class to help us with 
identifying trees • brought with hlta several "Native 
Trees of Georgia" booklets and ^asked the children to Iden- 
tify a pine tree which he had picked out* Oijie child looked 
at a pictur^in the book and guessed that it was a slash 
pine. Anpj^alK^illd reminded us that wc should check needle 
length, andn»^aurcd the needles and found that they 
were six inc*s\Bpg. We found that the bark and needles 
fdt the des«lptlSn of a, loblolly pine. 

The forester helped us tell the difference between: a 
simple and compound leaf on a tree. The children quickly 
learned to tell the t^o types apart. By the 'snd of the day 
the children had Identified black cherry, perslmmoii, cedar ,^ 
sweetgum, and dogwood trees. ; 

Tne girls in the liign group stayed iBslde and painted , 
half of the plywood red and the other half yellow. Tliey 
Intended to .make the directional signs yellow and the iden 
tif Icatlon signs red with black labelling to be sure they 
were obvious to people using the trai^U A report, of this 
group Is sjtown in Fliuice C3-*3. 

One girl found a fcnake skin and another uncovered anoth^^r 
pile of |)ones on one of «Air trips to the woods. We stopped 
our work that day and talked about the animals that lived in 
the woods and the food chain that existed there* The chil- 
dren found this discussion very absorbing and requested that 
we have talks about our cnvircriment mo*rc often. 

The forester visited our school again to show one of the 
|)oya how to take soil samples with a soli augi?^. This boy 
led us outside to the top of a hill and took a sample 42 
Inches deep with the auger. The children noticed that the 
soil was much wetter and a little lighter in color at lower 
depths. We took another tomple in the middle of , the hill, 
and the children noticed th?it here the sample went from a 
deep red at the top to a bright yellow at a depth of 37 
inches^ Quite a bit, of mica was evident and the soil be-' 
came soft at lower depths. A chart showing the children's 
soil duta is shown below. ; ' 



ERIC 



1 





1 


2 


) 


i 




ft 
















tutu 




• 


























ir 


ir 
























r 


2 






































1 


























IS"" 




2Vr 









. The next day the boy who had become our soil expert show- 
ed^ us the hole that the forestfer had taade at the bottom of 
the hill while taktog a soil sample* This hole was very 
deep, and we could hear water sloshing around wh^n we put 
the auger down it* This Intrigued some children »in the 
class. Another hojj took charge of taking samples at differ-' 
ent depths and putting them In a coffee jar with disks in 
between to separate the levels* We felt the saBsples from 
different deptl« and checked their color and wetness. The 
soil changed drhsticldly In texture, moisture; and color as 
we went from tllC^ surface to 57 Inches below the surface. 
The top soil was deep red, dry^ and coarse; the soil at 57 
Inch depth was. very moist, ^ray-whlte clay. The children 
cajoycd this activity Immensely, and all werCi involved in 
passing sau^ples around in jars.* 

V The foreiater caste again to work with children interested 
In identifying trees. The forester picked mmc of the more 
difficult trees in the woods to key this time. He would not 
tell the children the name but only nodded when they found 
the right answer. This activity became^a guessing game, 
and the children in the trail-clearing group became interest- 
ed and joined in. The children identified a sa^isafras tree 
and a southern red oak. , , 

'Stbe children might dlacuaa how this information might he 
passed on to the children u«in$? the trail. ---EO. 
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We had a scries of "treasure hunts" to help the ^children 
identify trees* They were given a list of trees! to find, 
and thi^y went outside to look for the trees and to bring 
Icaves'^as proof . Many children Vho had not previously been 
involved in identifying trees became interested in this 
activity* ^ 

The children felt that they were ready to identify «ie 
trees to include along the nature trail* A group of clfll- 
drcn went out to mark trees as points on the trail; some 
children on the sign cowmittee went with them to see how 
many signs to make. The chUdran marked fifteen trees, 
but some members of the class wanted to include more along 
the trail* 

Since the children in the sign group were having trouble 
cutting plywood with a ltandsaw» the shop teacher gave the 
group several strips of wood to use for tree identification 
signs. The children in the group decided that we would 
have enough wood if we cut each, strip in half. One of the 
girls in the group began measuring the wood (using centi- 
meters) and dividing the length by two to make each sign. 
Several boys Joined this group to help cut signs. One boy 
thought of a good method of Sanding the edges of the signs; 
he took a piece of sandpaper, wrapped it around a small 
piece of wood, and tacked it in place to make a good sanding 

block. • , 

A boy who stayed indoors during one class session made a 
remarkably accurate mp of the nature trail from memory. 
His drawing is shown in Figure 

Several childr<ltt found wild flowers growing in fields 
across the street, dug them up, and carted them to the trail 
in a wheelbarrow* They planted these flowers alonz the 
trail near the violets. Since they had been taken from a 
smmy field, the children planted them in a sur^ny place In 
our woods.* Some of the flowers died becausf^ the children 
did not dig up enough dirt with the roots. 

The pond which we had made at the beginning of work on 
the challenge 4id not f xll up with water except^ irasediately 
follo^rilng a heavy rain, the soil in that area was too 
sandy, and .water quickly seeped through it. Toward the end 
of the school year we reun^ved the plastic from a fort^r 
greenhouse, intending to use it for the floor of tbj^ pond 
to prevent continued seepage. Because of the llt»xited time 

*nie children could also take soil samples in the field and 
the new location to see if the soil was situllar and wduld 
provide similar growth conditions •—ED. 
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remaining In the school year, we decided not to put It up 
until next year. If the plastic vers left out over the 
swamer, it would certainly be stolen or vandalized. 

One child's father, an entoinologist with a forestry de- 
gree, came to help the children taap the nature ttail now 
that we had completed C50st of the trail-clearing.* Before 
going out on the trail. Dr. Yeats explained the napping 
procedure. Markers would be placed at various points along 
the trail, a special tape ncasure would be stretched between 
points, and the distance would be recorded. Compass read- 
ings we^tt to be taken at every point. • 
We reaSiized when we went out tl^t we had never chosen a 
starting polSrt,Jer the trail. The' children decided to be- 
gin at the dirt road so that the sign we planned to make for 
.the entrance could J)e seen from the school. 

Dr. Yeats showed the children working with him how to 
nark two points with a stick or rock and to stretch the 
tope between then. The children recorded the measurefflcnt 
on a chart as the distance between A and B. The compass 
group was shown how to take compass readltigs that were re- 
corded with the neasurements. The children's first page of 
measurescnts for the trail is shown in Figure C3-5. 

In the' classrooa, Br. Yeats briefly explained how to draw 
a scale tsa'p of the brail using the compass readings and the 
distances we had measured. After class, he showed me how to 
plot points on the large sheets of graph paper ho had 

brought . * 

The following day, tlie children continued to take mcasurc- 
ments. The . children wcs ' ed very effectively with the tape 
Eeasure and the coapass. Since our points were farther 
apart than the length of the tap,e eeasure, the children had 
to take more than one measurement for each Begmcat and add 
tsp the distances. A ti-pical calculation looked like this: 

50' 5" 

50' 5" 12" in a foot, so 

7' 4" " tptfil - 108' 2" 

' 107 '14" . . 

The Eeaouring activities proved to be veiy useful cxpc-. 
rlences for Che, children working then. The boy taking 
the coapass readings also itsproycd in skill. He rcscjabercd 
to give porth and south readings first, then the degrees, 
then east or west directions, e.g.. North 38° West. 

*Thc children night discuss how they would use the isaps and 
decide how accurate the maps needed to be for that purpose. 
—ED. 

1 X / 



r 



83 



Since the end oi the^ ye4ir vas rapidly approaching, we 
worked hard trying to complete our ^igna for the natu^ 
trail* .the aign group painted the fttripa ol Wood that had( 
been cut out tot identifying* trees. Then two other children 
Joined the group to help paint the tree names on the signs. 
Tfie children f oroed a very efficient acfacmbiy line for 
completing this ^ask. The names Were printed on the signs 
wlth Magic Harker, and the signs were passed to bther chil- 
dren who painted over the letters with black Ipaint. Wc had 
^ hard time deciding whether names of trees should be capi- 
talized or not; after asking several teachers, we finally 
decided to capiullzc them. The childrgn coapleted fourteen 
identification signs during this operation. 

A few red directional ►signs had beep cut out of the ply- 
wood and were ready to be put up. Several children came 
from working; outside to saw and sand core directional signs. 
The following day, the children came by during their spare 
tlt^e to pake additional signs to put up in the afternoon. 

As this was one of bhe last days before school ended, 
all the Children worked with either the sign group or the 
aensuring group to cofsplete the trail. The measuring groi^p 
cos^leted taking Ecosureiscnts of the trail the following 
4ay, but we had no ttee to tnake a scale map of the trail 
before the year ended. However, the total ©casurenent for 
* the trail showed that it was nearly a mile longi 

The sign group worked on' identifying the trees that we 
had narked with our completed signs. The group ran Into 
difficulty when they discovered that the nails were not long 
enough to penetrate tree bark.* Since they weye aluminum, 
they also bent very easily. The following day, the shop 
teacher graciously gave us s^^^e nails that were long enough 
to Into the trees, 

Jtost of the class vent out to. help put up the signs, and 
wc fini^shed quickly. Sore signs were nailed Into trees 
while others were nailed to stakes and driven Into the 
ground* We ran out of red arrerwa for indicatlr^g direction, 
but there were no mre cut out. Soc^e of the childr«?n said 
that they would like to corre back after sch^^^l let out to * 
"do this thing right.** 

Kesnwhlle, other children rcmlned in the cla£?sroo^3 to 
w^rk on a largcf red sign for the beginning of the trail. 
Soso children traced the betters onto the sign during mth 
class, and four children painted the sign while the rest of 
as went ^ut to put up the rest of the signs. 

*The children night discuss .whether nailing slgno to trees 



woiild be hateful to the trce». 
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When the lettering was coapleted, the children took the 
board to the shop teacher and asked him to, cut it out with 
an electric «sw. Two children caae by the following tnom- 
ing to put the sign up at the beginning of the trail. The 
alga, which could easily be seen from the schoot, read: 

Nature Trail 
Follow the . 
red arrows 

I put an announccfflcnt In the teachei^ bulletin inviting 
other classes to uiie our completed tim-l* 

A photographer from our local paper took a picture of 
our claaa in front of the nature trail sign. The chUdren 
were quite happy because a previousi photograph appearing in 
the paper had shown only a few, of the children working on 

the trail. ' • ' . . ^ ,.xi 

Another science teacher .in the school asked to have chil- 
dren in our class give guided tours of the trail to two of 
'his classes. Ooe boy and .one girl la the class were ex* 
cuaed from classes to give, these tours. When they reported 
to our class, they both .said that Hr. A's classes had askiid 
ssany questions and aeescd to wjjoy the trail a lot. The 
only criticism they received was that the trail needed rorc 
directional arrows. . ^ j 

Hr. A was so 'teprc&scd with these tours that he asked 
for more students to give tours tq his four classes the 
following looming. TVo of csy students volunteered for each 
class parlod. Everyone who wanted to give a tour had a 
chance to do so. I received good reports fros the teacher, 
who said that the children were very Informative and aeered 
"^fell-acquainted with the points of interest along the trail. 
The children who gave the tours were very proud of their 
accocpll8^«;cnt and felt that, for the first tlse, they had 
contributed sonething to make the school a better place. 

Since this was the last day of school, we collected all 
of the signs froa the trail. As we returned, another class 
was approachitsg the trail. Their teacher was fiety dis- 
appointed that they would not be able to use; the trail, but 
one of ny students volunteered to give thcta a tour. All 
Doming, classes had been c|| the trail. The students felt 
that it was well worth the work to have the aigns up for 
only a few days. , 

We then had a party to celebrate the end of the school 
year and the c-snplctlon of the nature trail. 

* 
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During the following Xall I began a d:^cus«ion about ^^rc-^ 
opening" the nature traiJl csade by my class the previous 
year by asking the children in seventh-grade clasp If 
they had heard of the trail. Hodt of the children knew 
about the trail* and sotae had gone on it last spring* 1 
tolu tiie«} that there had been no maintenance of the trail 
over tbe suckers vhat would it like now? The general 
feeling was that it must be all grown over. Perhaps the 
path was gone conrpletely. 

I adjdltted that I had not i^oiia on the trail since the ^ 
previous year and could not be sure of its condition. I 
asked what they thought could b^ done for- the ^rail if *• 
soffieone wanted to reopen it. 

*'Stoiap the bushes," one girl replied. 

could bring 'stuff to help clear it up," scKaeonc added. 

When ,1 asked whether they would like to clear the traU^ 
and use it this year, there was- a resounding, ^tcahJ" 

1 mVM then how the traU^uld be ^sed. The students 
replied: ^10^ 

could me it to study nature." t 
"Others feould use it."*' 
^'IJe could give g:»j(ided taurs^" 

I reisiinded ther^ ibat we had been studying ccwi^ogy and ^ 
cojHroinitics and mkei hov we could have used the trail for 
this atudy. The children replied that we could have col- 
lected "roily polUes" (sowbug^) for out; expertoents ot 
studied feed chains and animal life along the trail. 

^Jtarted to dls^ubs how we could clear the trail, but 
the children wanted to nco the trail first. The paths 
turised out to be in pretty good shape and the chlluren were 
enc^s^raged by their condlti^ft. 

: T?ie follo.ving day, w^.feeeaj^ discussing how we could n>: 
the trail. The childireTX had sonre very elaborate oui^gfes- 
ti^ns. ftao girl 6ugge^.tcd ttiat we take the tc^tol trash 
t7^^sttcred along the trail bv4 weld it together to leake 
'^cifiipturc. Arottaer euggested that we Mke waodeu catouts 
(li the anitnals that lived in tht? woods with waod-burr.tng 
f.^ts and hide theja in the brush for people to find. 

There was a discussion of whether or n^t we should leave 
the trail **natural." but the chUdren decided that we would 
iirive to clear the trail m fhat people faiew where It went. 
iie decided to form conardtteeo that would be responsible for 
clewips diffcrc^V scct^oue «f the trail. 

The agriculture teacher se^^t rakes, hoen, and shoveln 
t*^ out roc^s?, and thsae w^^re dlotrlbuted to the children. 

^ It*' 



We went first co the area where last year's class had 
atteapted to Bake a "pond." The children began to rake and 
hoe the underbrush oa the floor of the pond with vigor. 
Other children quickly cleared the pathway to the pond. 
* One group of girts wanted to line the pathway with rocks 
to csake it look attractive; they quickly discovered, how- 
ever, that there were few large rocks in the area. One 
child suggested that they use fallen branches. The girls 
dc.cided that fallen trc,- trunks were tven better. They had 
f»m running through the wu'^ds to find decaying trees and 
bringing thea back to line the path. All of the children 
who did not have a hoe or a rake joined in and quite a bit 
of the path was lined before the day was over. 

At the beginlSing of the next class, one boy suggested 
that we find a way to control the weeds on the trail to keep 
it frea getting overgrown during the year. Sor4:one else 
told us about a big pile of sawdust no one wanted which 
could be spread along the trail to keep the weeds down. I 
asked the class to decide on a way to get the sawdust to 
f?thool so we could spread it on the path. 

The children forced Ipto five cocaittees which they call- 
ed the rakers, the hoers, the shovellers, the trash plcker- 
uppcrs, and the collectors of (dead) trees. However, we 
had 0 tool shortage when the agriculture teacher reclaitred 
his hoes and rakes for warking on the garden. The children 
suggested that we bring our own tools frca horn and that we 
nark then with "tape tliat won't come oft" to keep track of 
who o«ned thbra. I CJeked for* volunteers, to bring tools from 
hoiEe sa that we w»y.ld have enough. 

One boy broke a hoe while trying to drag a fallen tree 
&long the trail. We discussed the correct use of the tools 
and centiaaed mm safety rales to folioa along the trail. 
The children suggested that no one should wear sandals when 
people were hoeing along the trail and tb^t trols should be 
carried with the prongs facing downwards. No one was 
allowed to run with the tools. * * 

$t,m boys In »sur •clasb wanted to get rid i^f a pile of 
trash that had been dumped in the trail area. They decided 
t0 use an upright, broken cedent drainage pipe a& a trash 
can" for the trail. Sore of the trash was to he burled in 
a hole In the ground. 

W^len the beys began digging their hole, they uncovered 
aore hones about four inches below the surface. Tlie ham% 
appeared to have belonged to a cow or sore other large 
anlfflal. The chlld-fcn were intrigued by this discovery. It 
stieulated their i«tere?U In finding, out who uoed to live 
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on the property a long^ time ago. '''Kaybe a »eati faraer shot 
Ul3 poor auU," one child suggested* However, they later 
abandoned tlte aearch for bones because they seemed to be 
scattered all over. 

The trash group dug a hole about «*x4'x3' and gathered 
trash to be buried. Everyone pitched in and helped put the 
trash into the hole. The junk included rusted ©etal buck- 
ets, a lawn mower, an ironing board, cans, sheets .of tnetal, 
and shoes. As the large pieces were thrown into the hole, 
one boy crushed them with a heavy rsetal pipe. When every- 
thing was in the hole, the children shovelled dirt over it 
and packed it down by dancing on the top.* 

The children were concerned with putting, up the signs 
which the last year's class had taade. They decided that the 
directional arrows should go up before the aliens identify- 
ing various trees, but cost children felt that clearing the 
trail was the cost important thing. We continued clearing 
away weeds en the trail and lining the paths with fallen 
trees. 

One section of the path uaB very rough, and the shovel 
coraaittee decxded it needed to be evened up. They chopped 
away at the elope for awhile until sotneoae suggested that 
they fona steps. The children packed down the eoil to tsakc 
atepa and collected stout branches which were placed into 
the soil so that it wouldn't slide. 




One day I told the children that rain was expected and 
asked what we shofild do to prepare for it. The children 
decided that we jshould get as is^uch done m possible on the 
trail because work would be difficult whc ri the ground was 
' wet. They also wanted to put the plastic: on the floor of 
the pond in hopea of collecting rainwater. Five of us 
worked to lay out the pla^Mc. 'We u^ed ^ck?5 to anchor it 
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*Tl»s cMldren should check otatc and local laws concerning 
. fttash. Many areas have laws preventing disposal any-where 
exeept In dcsiignaced landfill areas. The children Eight 
also ccnalder ways to recycle or^ reuse trash collected 
O along the nature trail.— ED^ 
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dovAt and we spread pine needles over it to inake it xaore^ 
imtural» * - . 

As we vorked on these various activities a toy cacie yp 
to me and casually mentioued that Charles had seen a rattle- 
snake. Charles was last noticed running down the trail try- 
ing to find me. Gathering all lay composure, I Instructed 
the children to gather their equipment and come with me to 
find Charles* Others working on the trail joined us as we, 
went along. There were isany vows not to come here again if 
snakes were' around* 

We finally found Charles at the schotA, He had circled 
the trail twice to find me* He told ©e he had bent over to 
pick up a snake when he had noticed the rattle. The snake 
ws about» two f e^et long and was crawling across the path 
when he saw it. He told xis that he had passed it again on 
his second tine around the trail but was going too fast to 
notice much more about its appearance.. 

I began the next class by discussing the snake. I asked 
why the snake had not struck Charles when be got so close 
to it. The children replied that the cold weather had 
slowed the snake down. I tbSS^IS^ired Jthy the snake would 
be slorttd down in cold weather* Tlte^^plaldrcn said that its 
body temperature had been lowered because snakes are cold- 
blooded and ttieit body temperature is the same as their 
surroundings* - * 

Since our weather had suddenly turned warmer, 1 asked 
how this would affect our work on the trail. One child said 
that we could expect to se^ more snakes, but the, children 
seemed calm and wanted to continue their work* • 

On our next trip to the nature trail, the children, 
stomped their feet as we approached to "scare away the 
snakes." -We continued, to work on lining the trail with 
brokeix dead trees. 

In this process the children employed more physics prin- 
ciples than 1 could ever teach them. When no saw was 
availaiiles they used leverage to break up tree trunks. The 
log to be broken was wedged between two strong trcec. The 
children pulled to exert pressure on one end of the log 
until it broke in half* An alternative method was to lay. 
the log across two elevated areas and Jump on the middle. 
This was dismissed as dangerous because they sometimes 
missed the log. 

Since I am i0a tcan-tcaching situation I had to begin 
another unit the following week. The children had been 
aware of this time constraint and, were ready to finish up 
their work. 

■ I 
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The trash group began burying a second pile of trash 
they had collected. Some children wanted to put up the 
-tree Identification signs that Iwt year's class had made. 
I asked then how they woul'd know which signs went on which 
trees. Since we had not had ttiBe,to work on identification, 
I felt we could da this in the spring. But one gitl insist- 
ed that they could do it ijE t gave them some books. 

When I asked the class who would like to identify trees 
and put the signs up, all the children raised their hands. 
I brought out. the "Native Trees of Georgia" booklets from 
last year and briefly explained how to use them. We went 
out on the trail to sec if ve coiil^dentify any of the 

The first tree we came to the children .rfecognixed as a 
pine, but they could not agree on which kind*. I reminded 
/them about the "Key Characteristics" in their l}ooklets. 
They read this section and decided that the tree was a 
loblolly pine because the needles were 6-9 inches long and 
were in clusters of three tx> a sheath. There was some 
argument over who ^ouXd hammjer the nail . into the sign. 
After some confusion and several bent nails they decided 
that one boy was clearly the best with a hammer. i 

As ve went along, twa sweetgums, a black cherry, and 
some honeysuckle were identified and signs were placed on 

' them* f 

During our trips to the trail we sometimes passed other 
classes on the trail. The class was really pleased to see 
other peopl€^ using the trail and especially proud^when they 
received compliments on their good work. The children 
wanted to work on the trail again in the spring when we 
coald also give guided tours. Some children ':uggested mak- 
ing a pamphlet to go with the trail. ' f 

The day we dfMrted our new unit (which was on pollution / 
and could be ;mP in wfell with the trail) , I thought it y 
worth our s^^ko have a short evaluation of our work fi^m 
the childr^M^ I asked the children the following qucstiylns: 

1. Tell what you liked about making the trail. 

2. Tell what you didn't like about It. ' 

3. What should we have done differently? 

4. tfhat should we do next in developing the trail? 
5 c Let your Imagination go and tell me what you 

would like the trail to be like when school is* 
out for the year» What do you waht 'to be 
included on the trail? 
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I read over the papers and'waa pleased with the responses. 
One child's evalxiatlon is shown in Figuxre\C3-6.. 

During the following spring, my ^^^^^^ the new 

growth from the path so that peopJ.e cotiM uiii^'the .tradUL 
agatn. The other .seventh-gtade scifenc© class helped" .the© 
in order to get the work done mor% quickly* Tlte trail was 
ready after one day I 

When my class had cleared the trail the previous fall, 
they had put up ten tree identification sign?, red arrow 
signs to mark the wayi and the large sign indicating the 
beginning of the trail. All but one of the signs were torn 
down' and taken within two weeks*. The children had not made 
these signs, but they had taken great pride in putting them 
UD 1a the fall. There was no mention of replacing them. 

When we discussed this vandalism problem, the children 
decided that the only solution would be- to get the whole 
school involved in a way to stimulate pride in the trail. 
The children did not know how Co go about accomplishing 
this, and we did not discuss It again.* 

We were still able to use the nature trail for studying 
molds, fungi, moss, and lichens. Al^of these; plants grew 
abundantly on the logs we had used to line the p^ths. We 
also found several insects along the trail which the chil- 
dren tried to identify from a key. 



*The children might be asked to think of ways to Inform 
others about the trail and the vandalism, and they might 
then begin work on the Adv6rtlsliig or Mass Communications 
unit.— ED. . , 
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Below are listed the current *'How To" Card titles that 
studeiits working on the Nature Trails challenge may find 
useful. A complete listing of both the *'How To" Cards and, 
the Design Lab "How To" Cards is contained in the OSHES 
Guide* In addition, the Design Lab Manual contains the list 
of Design Lab "How To" Cards. 

OR 1 How to Make a Bar Grfi^h Picture of Your Data 
GR 7 How to Show Several Sets of Data on One Graph 

M 2 How to Measure Distances « 

M 9 How to Make a Conversion Graph to Use in Changing 
Measurements from One Unit to Another Unit 

M 10 How to Use a Conversion Graph to Change Any Measure- 
ment in One Unit to Another Unit 

PS 2 How to Record Data by Tallying 
PS 3 How to Describe Your Set of Data by Finding the 
Average 

PS 4 How to Describe Your Set of Data ty Ustng the Middle 
Piece (The Median) 

R 1 How to Compare Fractions or Ratios by Making a 

Triangle Diagram* 
R 2 How to Make a Drawing to Scale 
R 3 How to Make Scale Drawings Bigger or Smaller 



New titles to be added: 

Hqw to Rovmd Off Data 

Hou' to Record Your Data 

How to Design and Analyze a Survey 

How to Choose a Sample \ 

A cartoon^style set of "Hew To/ Cards for primary grades 
is being developed from the prejs^&nt complete set* In vKst 
cases titles are diffex^jd^^ have been rearranged 

among the various ^X^Ies/ it is planned that this additional 
sat will be av^aiJaWWarly in 1977. ! 



*Preacntly called Slope Diagram* 
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2. LIST OF BACKGROUND PAPERS 



A* Students work on USMES chaUcnges, teachers may need 
btckgrovmd Infonaation that is not readily accessible else-, 
where. The Background Papers fulfiU this need and often 
Include, descriptions of activities and investigatlor-s that 

students aigjit carry out. „ , . « 

Below are listed titles of current Background Papers that 
teachers »ay find pertinent to Nature Trails. The papers 
are grouped in the categories shown, but in sotse cases the 
categories overlap. For exatsple, sone papers about graphing 
also deal with probabUlty and statistics. 

The BacJ:ground Papers are being revised, reorganized, and 
rewritten. As a result, cany of the titles will change. 



B 3 Identifgins Organises by Abrahan Flcser 

as 3 Using Graphs to Vaiersf^d iJJta by Earle Lonon 
CR 4 RepxeseatJjig Several Sets of fata an Cne Graph by 
Betty Beck 

an 7 isata Uatherins mi Ccneratim Graplis at tfte Ssm T*m 
for Stack "En and Graph Tc at Cvc Fell Sk-ccpi } by 
Edward Liddle 



uiJ 2 Voting Frcccdure Ccria^ason Tbst ^rise in US^IZS 
ilativxties b> Earle Uszon 



S 5 retcz^-da^ the Best Irstr^:Pt I'^e fcr a Certain 
>>2Siire.-est by DSKES Stsff 

?F 4 ^'Sism cf S-jr.-egs zrS 5arple? by Susan J. rcvlio 
Anne E. Freens' , 
5 rxssxnir.^ CT,€ ar.i fees of Tasj Fart 1.- A t^ener.Tj 

Joses Lan&ehr 
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K 1 C'xavhic Ccrparis^n of Fractions by Jferrlll C-?Wberg 
K 2 C^^tric Ccrpsriscn ?f Katies/ by Earle I^scn 
K Making sr4 Vsin^ a Scalo Trayin^f by &3rle lcz.:n 
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BIBLIOGRAPHY OF KOJJ-USHES tiATERIALS 

\ 

Reference Books for Teachers 



The following arc references that my be of ute in teach- 
ing Nature TridLls. A list of references on general Mtbc- 
matlco and science topics can be found in the tSMES Gulder. 
(Publisher's prices, vhere lifted, ciay have changed*) 



Bi^jlogical Sciences Currlctaun Study* InvestigMtdng Your 
Envitoxmcnt (teacher Guide and Student Handbook). 
Addlson-Wesley FubUshing Cosipany, Kenlo Park, California 
(1975). 

Tiki program, designed for bigji school students, ex- 
plains techniques for laaklng Investigations of such j 
environmental factors qs air and water quality, and 
use, human population density, and noisei Techniques 
for taking opinion surveys or conducting intcrvlevff 
will be m&t useful to teachers oi Nature Trails. 

Elcrentary Sciencji Study (ESS). IfcGrt^wMll Eodk Co., 
Wcbstc^r Division, Princeton itoad, a^|??its'tcwn, N.J. 

^ Batthrflies* Teacher's Guide (S3. 48)* 
This book is mainly about captured butterflies, but 
it also describes the life cycle and feeding habits 
of butterflies. 

, How a Moth escatf^s fzcci Its Cccoon. (SI •SO) 
Describes the life cycle of a isoth and in particular, 
how a caterplllnx Jsccottcs a isotb. 

' . mpping. Teacher's Cuide (Oi.22)* 
JTvcry useful hodk which describee everything ^sbout 
tnapping f roD finding your way with cot:pasGe8 to 
naklng things to scale" to napping outdoor arcis. 
Useful for teachers of claasea mUng^m^^ ^r mdcln 
of their nature trail. * . J 

/ t'^nd Water » *Tericher'o Guide ($2*82)* 

Useful for classes working in a natutixl ^tm with 

a streaq. It CKplaint* how to 'collect water sac?^Xes 

and exaialne thcri under a rtAcroj^cope for tsmll ^ 

organlsas* Alse« describes to tell If a ps^nd 

is seriously pollutcd-V- 

J ^ 

X 

1/*.* 



fx^zk^ and Charts n Teacher's Guide ($2 .AS). 



Describes, ctortirig and c lasts! fication activities con- 
nected with rack^, itscluHing bov to test for hardciess, 
0trc^» ani alkalinity. Useful for clns$c?s vHch 
s^cono it^terestcd ixi geology of theit tMatural atea. 

E^iaiT>.s fern* to tell tfeingb *.<b^5ut arjiit^Io and their 

>tts by observifig trac^ks r^ade in rudi or snc^*;* Al?^.o 
dlcfscrlbcfi how to ktcp records of anitsii tracks by 
mkiug plastcjr easts of then* 

tnvir^3riGC0tal Science Center, 5^iQD Gl€?rwoDd i^ve., 

Mit$neapj:^lls, Hixm. Sli54^2, Teacher .resource niiterl:!!-^- ^ 

• Cmiftaar yapping. CSl.OO) • - 



Pcscrlbtr. a hippie i'^^ctbod to 5;.akG a contour rap of a 
Hlope. Usetul if children virh tv^ i:f.^np:?e^v£f,et^tlorA 
flat lanu, tt» veget3tl!:sn on a ^Jope. Gtadc!>i 



ctc»» ij> different fi,^ct**j vitb^p a r*i!c*.*r^^t -^tk:* 



It cbiidre?* wfint to eurir^te the rm?fbifr *:*f ir<«;<ict^^t 
f lovers*, sbrabB, i?tc«t 1^* mitdoar ^:^rc*^, t^ov r-^y 
fiarpie s g^MUcr £^re»^ cn4 rjiltlpiv by the total ati^t. 
Thin hmhlt-t de?.^ titer; mow thin dm^^. Gr^dt-f^ 1-8. 
* - 
SSSEIvD: {tt\virc^ac:eBt.^3i ^*tu^l*:»i Project:). A^dl'50f»-Ue^,tt,^v 

This ai^rieft of c^^r4u a?5d ^^,.i**^'^r it^.aide ru'T'prt!>e a ^^oa- 
llrected currt^^ujia^i pr^^flect aind at ttHchln?; childr^in 
ct>m^^tn about er»vlrorirt*nt and ch.sn^je tbroufib a ^M.^tU^:i 
of nijii-challcngan i^n^h at^, **Co oiitc>!de 'ind prow tbjt 
^oo? Ilvtrig tJiitH* in V'^ar cnvlront:*mt Gb3?s^,<is/* If 
teichere find that B^t^ of these e>:erei^^e!:» it^creat^tf 
t!*e childrcj^*?? ability to observe m4 to thlnV crt- 
ntlvely about t^^eir m^lt>o0r^jnt ^ they ^^di^tht b^; iviccr- 
j;^*^r<.trcd intfj vorj^c^n tbo Jw.^t«;ite Tc.dl^^j/tKtil*^^^^^ 
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Fouxidau. 31 Approache5.iii Science Teaching (FAST). 
Write to University laboratory School, CtdLvcralr/ 
of Hawal*, BonoXulu, for inforoatlon or materials on 
isaklxig a nap of a tjatural axd. or taking a sample of 
QTgmlmB llvisg in an area^ 

SnffiB, ThmU R* Bird Mi^raticnu Science Study S^rl^c. 
Garden City, lUY.t' Dmiblcday & Company, Ine, (1964) t 
During fail find spring chll^ifca in certain areas will 
notice a large influx of birds into their natural arei 
while the birds arc traveling south or north. This 
bcM?k provides useful infornation on nigration^ taclud* 
ing theories on how birds navigate. ^ 

mmmfiSr S^^rlcD, mnneaota Hathemtica an*? Science reach- 
ing Project, University of Minneapolis, 110 Mi'shtTigton 
Ave., S,E., Minneapolis^ Klnn. 55455. 

\ ^ . Ccniitlons Afict^iny lifo^ 
Describes how children t::at observe seasonal ctainges In 
areaSt Including conditions of tcolsture axid light* 

b'atiirjil Syster-:^^ 
Be^crlb^s how plants grow, how anteals get around, and 
how erosion affects natural systerss. 

t^tlonal Wildlife Federation (tWF). En^/lron^ntal Xnve^,- 
, tigations (Tca»^her Ckildea) « Uritten by KlnncEOta 
Envirans^ental Sciences Foundation, Inc. Available 
ttm irpJF, 1412 Sixteenth St;, Washington, B.C. 

Several of these teacher guides cuuld be helpful during 
work on Mature Trails because they describe investiga- 
tions students con nake outdoors or inSoors working 
with natural objcct*5. Ihey discuss observatlonB that 
can be ©ade about seasonal change, topography, natural 
cycles, and identification or classification of orga- 
nier^* Itiey also include slrple graphing actlvitiea* 

Cfumge in a Snail Kcosys^tcr^ •* ^^atvxal SaccmsU'n, 
Grades 5-9. ($1.50) 

Color iwd Ctiongo - Ma>nc CrAor^ in U&tare. Crade 

tei.oo) 

Contour mppin^ - Ttt^ Vpk aM Doma of Uxnd* ^rctdes 4-9* 
<$1.50) ^ . ^ 

Di{£etencm in Uv^im Things. Grades 4-8 ($1.00) 
f;jtur<? Hunt - SimUaritics and mffvrcmc^^ fn tkp h'atural 
Uorld. Spec. Ed, K-1. (51.00) " \ 



UMtare^B Part in Art - Creatine with //aturaJ Objects • 
Grade* (SX.50) 

OAtof / Acarns# CUmte, and Sqaitzols - ricrdonts of a 
NiXtuxal Cycle. CfaitB ($1.50) 

Outdooz Fan fox Studlants - h'atutal Bcaourctj^ for Leorjaingf. 
GMde« 1-X2. ($1,50) 

irocx'aa?* Grades 3-9* (SI .0.0) v 

£oU - Acidity, /i^istuTO, Minerals, cmd Or^jmi^s* 

trades 2-9. (ll.SO) ^ 

StreOT Profiles - iJcUvitics K>itli riming UaUr- 

Grades 4-9. ($1,00) 

rrctnsect Studies - Different Lxfo form Along a zam?, 
.Grades 3-9 • ($1.50) ' - / 

y*jc^t tot Stadies. Gx^adca 5-9. f$l,50) 



Itatl^anal Educatioi^ Association (liEA). Man and Mia Fnvlxon^ 
nc^t., 1201 Sixteenth St*^ K.W.T Washlngtcm, D,C, 20036 
(1570) • 

This^ btK^lclct dcBcrlfees how a class can use an area for 
studyitig tbe ciivironrcnt in a mltl-dlscipllirary fashion^ 
Gives an idea of boitjo of the concepts which could possi- 
bly arlee during work on i*ture Trails, 

Outdiior Biology Instructional Strategies (OBIS) • Available 
froa OBIS, Lawrrencc Hall of Science, Unlvcfoity of 
California, Berkeley, California 94720. 

. Trial Edition Sot I ($8.50) r*ad Sot XJ ($9.50), 



/Both setJ5 include 24 activiti^ea and introductory folioi 
Topics include adaptation, fmd chains, natural cycles, 
etc^ \ 

• lam C*4ido and Pond Caido (S.60 each). 



tlaeful for children identifying many of the corjxm 
ardnals and plants found in each cnvlronr^ent . 

. frail Module ($2.00). ^ 



/ 



Consists of four activitica dealing with the itrrpaet of 
trails on people and the environment. AIbo contains 
iijj^onsation on trail construction. 

Science Curriculum Inprovcirent Study (SCIS). Available from 
Rand KcNally & Cojrpany, Chicago. \ 
These, are teacher guides useful for classes working in 
an outdoor envlroniscnt . They describe many ecological 
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principles. Including Interaction of different organltBsi 
wl^h their envlronxaent. 

Organism ' Bnvizoitments 

Life, CgclcB Commniti0s 
Populatdons Ecosystem 

Sncdlgar, Rober/i^ Onr Small Native Anlmftlsf Th&ir Habits 
and Cate^ Dover Publications, Inc., X80 Varlck Street, 
New York, N.Y* 10014 • ($2 .50) 
An inexpensive paperback, vhich descr^rlbes habits of 
vmy of the coimaon >uGiaal8, reptiles, and ajsphlblans 
qhat children cdght find outdoors* 

Vancoiwer Envlronaental Educktlon Project (VEe1»). Write to 
Lesson Aids Service, Brltxsti Coluiabla Teacher 's^Federa-* 
tlon, 105**2235 Burrard Street » Vancouver 9, B«C«f Canada* 
The Bush Studies Series of this project contains exer- 
cises that toay help children to answer questions about 
vegetation, vatet sources » soil, and the cycle of growth 
and decay in their natutal area. 

Bo^th, Thunsan W., Jr.f and Pfltser, Bonald W. Attracting 
and Feeding Birds (Conservation Bulletin No. I, Fish and 
Wildlife Service, U.S, Dept. of Interior). Available 
from the Superintendent of Docuaents, U.S. Govemnent 
Printing 0ffi<le, Washington, D.C. 20402. ($.25) 
Soiac classes xoay set up a winter feeding station as a 
winter activity during work on Nature Trails. This book- 
let .describes how to set up feeding stations apd also 
^ lists shrubs md plants which attract different kinds of ' 
birds during other seasons. 

Carthy, John. Animl Camouflage^ Nc^ York: KcGraw-Mlll 
Book Co. (1974). 

Describes basics of anitsal camouflage in simple terras 
and could be tkje^l for helping young children find sotce 
insects and small anltsals while investigating a natutal 
area. 



Chlnery, Michael. Animl Commitics^ London: 'Franklin 
Watts, Inc. (1974). \ 

This illtistrafced book describes the principal of comunlty 
in animal populations. Including the purpose of comcimni-- 
tics and how various communities function. Useful if 
older children observe wild animals or insects In^th^ir. 
native habitat. , . ^ ^ 



D«wt«, Bette J. Winter Buds. New York: lothrop, Lee, & 
. Shepatd Co. {197 J). (SA.25) 
In simple tcnso, this bock describes how eh^pe and ar- 
rangement of winter buds can. help In Identifying trees. 

DeWa^d, E. John. What Insecl Is Tint? Xerox Corporation 
019,65). Available fr^m Xerox Education Center, Columbus, 
. 6hic 43216. (Free) ^ , ^ 

\ TMs booklet has a aiosplc key for children claasifylng 
^ '^ocmon Itisecta found In the -field. 

El^«itary Science Study (ESS) . Available f rca HcGrow-Hlll 
Book Co., Webster Division, Princeton Road, Hlghtetown, 

K.Je 

. Making Maps* Student booklet. (U.95) 

Scpla;in8 the process and prlncipleo of isaklng ^saps of 
in,-* and outdoor areas. Students will find the lllua- 
tratlon« helpful. 

^ Poni'-Vater Cards* ($4,98) 

These illustrate^ how to collect pond water and various 
aniaals which cm be observed* U^jcful for children work- 
ing in a natural area with a water source. 

. Track Pictures Book. (S3. 15) 

Contain^ illustrations of tracto mde by various animals 
including huisan beings* 

mm X Course of Study (MACOS) . Available from Curriculum 
Development Associates, Inc., 1211 Connecticut Ave, K.W. 
Suite 414, Washington, D.C. 20036 
Six of, the thirty-one student booklets are useful ^to 
^children Investigating anltsal behavior in their environ- 
mcnt. Huffiorous illustrations and simple vocabut«Afy are 
^ ^suitable for fourth- to fifth-gra^e children. 

Animal Adaptatdon 
^ Informtion and Bphrnnor 
Innate and tcati^d Behavior 
LifG CycXo 
mturalf^eit^ion 
Strtxctwh>'md Flmctio/i 




Gttldca for Field Identification 
' Planta and Anlmalo 
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Russell, Solvelg Paulsen. lite and UttUkO'A First look «t 
CleaaifictLtion* New torkt itesty 2. Walck, Inc. (1973). ' 
Basics of scientific nethod of claesiflcatlon (faally, 
order, species, etc.). Useful for young children learn- 
ing to identify anlaals and pl^ts ofeaetvcd outdooris. 

SltsoR, Scyiaour. h Ttco on Ymr Street. J^cr^ Ypxkt RoHdey 
House (1973)* ($3.95) 

Bpok for yomg children about trees and the creatures 
which live in tfecia. 

Ward's Natural!! Science Estubllshnent. to Make aslant 
ColJeefelon. Wards, P.O. Box ltU> Rochester, N.Y. M603. 
(Free) / 

This paiaphl^t describes how to preserve plants collected 
in tbfi field so that they can be used as study specimens • 
Useful if children wanft to collect apeclssens for exhibit- 

BEockman^ C. Frank. Txecs of Votth mctica. Kcw York* 
Golden Press (1968) • (Paperback) 
Excellent book for teachers andl children identifying 
trees in their natural area* Ccsplcte with lUtJStrations 
and mps to show ranges of tree species. 

Golden Guides, Goldes Press ,t llcw York. Very -inexpensive 
paperbacks available at most book stores. Xhey hav.e 
taany illustrations, and children can use then to iden- 
tify their anisnals by looking at the pictures. Titles 
include— 

Batterflics and Motlui Non'-Flc^ringi Plants 

Ecolcgt^ > . Pong Xdfo 

Fishes ^ Eeptiles and ^pb^bians , 

Flcwors spiders 

Fossils J3t Trees 

Insects 

Knobcl, Edward, Xdemtify Trees a^id Shrubs by Their XOkves^- 
A Gtxido to Trees and Shrubs Native to the northeast, ^ 
New York: Dover Publications, Inc. (1972). 
Provides a key to conmKjn trees. Useful for teachers and 
older children. 
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Places to obtain t^re laforsatloici 
about natuse 



Ihe Petersoa Field Guide Series, Published by Houghton- 
Hlfflin Cocipany. 

Available at oost book stores. These guides arc mxe n.. 
detidLltd than the Golden Culdce, and the te:it isay hejm 
difficult for students. However, teachers will find chea 
9f helpful for identification, 4nd stitdents my find the 

excellent pictures useful. The series includes licld 
guides on Birds, Butterflies, Kaccmals, Insects, Rocka and 
Minerals, Anlical Tracks, Paptiles md Apphlblans, Eastern 
Wild Flowers, Ferns, and Trt^es and Shrubs. 

Robbins, C^, ct al. Bizds of North America? A euido tc? 
Fi(?ld Identification. New York, Golden Pres?^, (fapot- 
back) I 
Excellent guide for teachers and children identifying 
bird species aUm the tiaii or at winter feeders. Cosv* 
tains Illustrations ^ PZipn of ranges, and ^hort descrlf*- 

tions. 

« 

State eonserv^ition agents and estate Audubon Soitietie**^ vlll 
provide your clam with f ree or inexpensive mtcriala m 
plants and cmimls found in your particular area. Chil- 
dren tsay also get in touch with local mmte centers w 
universities for help vlth identification or ccologlciil 
concepts. These souroes isay be ev^n rore valuable th^n 
the books listed above because they can providt^ tefor^^* 
tlon specific to your local emitomjcnt* 
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GLOSSARY 
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Calibration 
Carnivore , 
CH^rophyli 
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The following definitions My be helpful a tencher 
whose claas is iavestigating a Nature Trails clmllengc* 
Sotae of the words are included to give tlm teacher m micr- 
standing of technical terns i bthera are lt?clu9i«d Ijecaoae 
fK-^* ^-e coBoonly used throughout the* researce book* 

These terms xaay he used when th'ity are apprcj>riat« for the 
children's vork. For exacplet a teadicr may tell th^st chil- 
dren that when they conduct 6ur/ey«, they are colltrcting 
data. It is not necessary for the teacher or students to 
learn the definitions n>^t to alt^^f i:fee te^^ while 
working on their chaJJlenge^ Kather* tha children will hcgi^^ 
to use the wordsland underst^md the xseanings as thsy fe^cos^e 
involved In their inves^lg^t^isnt** 



Snail, single-celled plants, u^!«aally ^^u^itie, th^t contain 
chlorophyll and ate often forad to cotoles «mwe«Jd> 
pond SCU2?) • 

A cold-blooded vertebrate with mn'^mdiy skin y^ung 
are usually aquatic. EK:i^*plcBs frogs, t^^ad^, t$mtn^ »aM- 
csiiadera • 

ft 

The nuaeriiial valnc obtained by dl%rldlng the num c^f the 
elecumts of a act of data by the nu^tsbcr ot clctnents in that 
set* Also called the scan* 

A deviation in the expected valuM of a set of data, often 
occurring when soce factor produces one outcome mt^- fre- 
quently than others. . 

A feathered, wartr»-blOifidcd vcr^ebr^te that has wtega (ot 
rudiri^nts of wings) and reproduces by layii^g egg^-- 

Setting and tsarking an instru^nt to correspond to stinJatd 
tDeaavtretnentd« < ^ . 

&t aniinal that feeds on other anir^txlB* Ei^plcB? ^spiders, 
ow? ^» (Also, an Ineect-eatlng pimu,) 

A gireen substance in mv^^ VJnAn of plants tliat hc^lpj; theia - 
synthesize food* 



CJloate . 

C0ld*blc<xIcd Anirals 

Ccaplcnont of a Set 
Ccnitcr 

m 

* 

Data 



Average weather conditions of an area, ^ 

Animals having a body temperature not IntcmaHy regulated 
but approxlcatlng tb^t of tbelr enviroar-ent • t-^Dpless 
invertebrates, fish, reptiles, axsphiblans, 

A group of anitals or plants of the sane kind (e.g., ants, 
tensltesj bees) that live and xfl^ten work together. 

An interacting population of various kinds of planM and 
anii:ials living In the sane area. \ 
* \ 
See 5et. 

One of a ^rcmp of isostly evergreen trees and ehrube having 
needle- JJce leaves and usually producing seeds in cones. 
Lxasples: plne^ spruce, fir. ^ 

A change fron 6ne foro to another. Ckinerally associated in 
isathccatic's and science with the change f ron one unit of 
Tucasuye to another or the change froa one fom of energy to 
anotheit . 

A relationofeip between two acts of data* 

The first leaf or one of the first set of leavci> developed 
by the osbrj'o of a seed plant; often called "seed leaves.** 

A cold-blooded water anitsal with a hard outside covering. 
E^anples: shritrp^ crayfish, lobster. 

Any facts, quantitative infomation, cir ^t^itlstlc^. ^ 

» 

Treea that shed leaves or other p^rts seasonally or at cer- 
tain stages in their life cycles. 

A unit of aeasurecent of tecsperature or*angle. 

One of a large ^oup of flowering plants chat put out two 
cotyledons, or seed leaves, when they first sprout. 
EKamp*fts: E-iaple tree, Mter. 

Tht spread of data C^ver the range of possible results. 

A study of the interrelationships of plants and anitsals and 
their environments. 

J. # / 



Edit 
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The interactions among plants end aniiaals and their environ- 
cent in a certibfn locality. 

To tol c** and arrange materials into^ a finished publica^ 
tion or program, ^.-^"'""^ 

The conditions in which an organism lives, including teta- 
perature, light, water, and other organlSKS, . 

The process by whic'a rock or soil is worn sway by the action 
of water, w*ind, tesjperature change; ice, or glacial tiove- 
ir!ent« 

A happening} an 4>ccurrence; something that takes, place, 
Exajziplc: the sighting of an aniisal in the woods. 

One of a group of plants tnat have steins, roots, and leaves 
and that reproduce by spores. ' 

A cold'-bloodcd vertebrate that lives in the water and 
breathes by using gills. 

A push or a pull. 

The noisber of times a certain event occurs in a given unit 
of tiise or in a given total number of events. 

Ice crystals that are deposited fron tht air on surfaces 
that cool by radiating their heat,. 

One of a group of pkmts lacking chlorophyll and obtaining 
nutrieiife ftos; living or dead organic inattcr, EKaisiplea: 
mtjahroorss, molds, 

A dravlng or a picture of one or several sets of data, 

■> 

A graph of^^f^•^i-v^^^v^B or counts whose sizes arc rep- 
resented^By the vertical (or horizontal) lengths of bars of 
equal widths or lines. E^mtjple: nuirbers of different ani- 
niils sightt^d lii the woods near the school in one day's ob- 
servation, 
if 

t « 



104 




Bar Graph (cont,) 
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Axilxoal 



Number 
Sighted 



j^bbit 1 

Grotmd squirrels 5 

Chipmunks 3 

Tree squirrels 5 

Hawk 1 

Jays 4 

Ravens 6 

Other birds 11 

Snake 1 
Lizards ^ 10 
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A line graph that Is used to change one unit of measurement 
to another. For e^^ample, changing feet to yards or vice 
versa; 

I 




Line Chart 



Line Graph 



Slope Diagram 
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A bar graph that is represented by circles » triangles, or 
crosses with lines connecting them 'so that it has the ap** ^ 
pearance of a line graph. (See Line GraphO This Is « use- 
ful representation when two or more sets of data are shown 
on the 9ame graph ♦ Example: the number of trees of dif- 
ferent kinds counted in two different sample areas. 





Numbjer in 


Trees 


Sample A 


Sample 


Ash 


4 


IX 


Pine 


5 


23 


Birch 


8 


24 


Beech 


, 10 ' 


0 


Maple 


13 


7 


Hickory 


14 


2 


Oak 


21 \ 


5 




A graph in. which a smooth line or line segments pass through 
or near points representing members of a set of data. 5ince 
the line represents an infinity of points, the variable on 
the horizontal axis must be continuous, if the spaces be- 
tween the markings on the horizontal axis have no meaning, 
then the graph is not a line graph, but a line chart (see 
Line Chart) . ; 

A graphical means of comparing fractions or ratios. To 
represent the -atio a/b, plot the point (b,a) and draw a 
line trom (b,a) to the origin, (0,0).' The slope of this 
line repx'esents the ratio a/b./ By comparing slopes of dif- 
ferent lines, different ratios can b^ compared; the steeper 
the line the larger the ratia. For .example, in the diagram 
below showing the ratio of oak trees counted in areas of 
different sizes, the ratio of oak trees tc; the area in Sam- 
ple Y is the highest. Therefore, the Sample Y area seems 
to be-better suited for growing oaks than the other sample 
locations. . 



^Formerly called Triangle Diagram ' IS 3 
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Slope DiagTam (cont.) 



■J 



S'ample X 
Sample Y 
Sample Z 



Habitat 
Herbivore 

V 

I Hibernation 
Hypothesis 
J^eoas Rock 
Inference 
Insect ' 

Intersection of Sets 
Invertebrate 



Key 
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Number of 
Oak Trees 



Area 
(m2) 



3 
7 
9 



121 
144 
298 




^ s ? 5 fi IJ M ^ ^ 



The place dr type of environment in v/hich an organism lives. 

*.A plant-eating anlTnal. Examples: squirrels, rabbits. 

The state of inactivity in which inany animals pass the win- 
ter. ^ . . ^ ' 1 

A tentative conclusion made In order to test its implica-- 
fions ox consequences. ^ 

A type of rock formed by the cooling and solidification of 
molten rock (magna). Examples: granite, basalt. 

An assumption derived from facts or information considered 
to be valid and accurate* 

' An animal with three pairs of legs iand three distinct parts 
—of the body: head, thorax, abdjr .n. 

See Set. 

An animal without a backbone. Examples: worms > snails, . 
insects, spiders, crayfish. 

An arrangement of the important physical characteristics of 
animals or plants designed t9 facilitate the identification 
of an unknown type. ^ 



Life Cycle • 

Mammal 
Mapping 

Matrix 

Mean 

Median 

Metamorphic Rock 
Microorganism 

m 

Migration 

Monocot (Monocotyledon) 

, Moraine 
Nutrient 
Omnivore 

Otdered Sot \ 
1 On 



A type of meill pXaiit made up of a fungus and an alga grow- 
ing in close association; the fungus provides the structure 
for the plant and the alga provides the chlorophyll • 

The series of stages through T*hich an organism passes during 
its life* 

Any warin-blooaed animal that has hair and suckles its young. 

Assigning each element in one set of* data to a corresponding 
element in another set^ 

A chart of data arranged in rows and colums. 
See Average* 

The middle value of a set of data in which the elements have, 
b^en ordered from sraalleat to largest • The median value has 
as laany elements above it as telo^" it» ^ 

A type of jtrock formed when extreme pressure or heat compacts 
the crystal structure, e.g., marble is formed from lime- 
stone* f ' . ^ 

An organism that is too small to be seen with the naked eye 
but can be oeen through a microscope • Examples: amoebae, 
bacteria, some types of algae. 

The process of passing from one geographical area to another 
for seasonal Breeding or feeding. 

One of a large group o£^ flowering pla^ts that put out one 
cotyledon, or seed leaf, when they first sprout. Examples: 
lily, grass, " \ 

An accumulation of earth and stones carried and deposited 
by a glacier. 

Any chemical substance (found in food or soil) necessary for 
an organism's life and growth. 

An animal that feeda on both plants and animals. Examples: 
raccoons, humans. 

A set of data arranged from smallest to largest. 
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Organic 
• 

organism 
Parasite 

\ . 

Per Cent 

Percentage 
Photosynthesis 

Pollincition 

Population 

Precipitation 

Predator 
Probability 

Propagation 
Proportion 



A term used to describe something that Is or was part of a 
living plant or animal. Examples of organic matter: humus, 
rotting log* 

A living entity. Example: any plant or animal • 

An> oVganlsm that depends on a living organism of another 
specie's for food or support without giving anything bene- 
ficial in return. Example: mosquito, some klnds^ of fungi* 

^Literally per hund«Qd* A ratio in which the denoijinator is 
always 100, e.g., 72^ercent « 72/100 » 0.72 » 72% ^ where 
the symbol % repres^|^s 1/iOO* 

A part of a whole expressed in hundredths. 

The process by which green, plants use light energy to make 
food from water an4 carbon' dioxide. 

The process by which pollen is transferred from male to fe- 
male flower parts to form seeds necessary for reproduction* 

Any group of objects (elg*, peoplej animals, items) or events 
from which samples are taken for statistical measureioent* 

Rain, snow, hail, sleet, or freezing rain* Produced whe^ji 
water vapor in the air iEorm droplets or crystals heavy 
enough to fall earthward* 

An^animal that lives by killing and eating other animals* 

The likelihopd or chance (expressed numerically) of one 
event occurring out of several possible events* 

Reproduction of an organism by one of many ways, e*g*, 
through stem or leaf cuttings from a larger, plant or through 
germination of a seed* 

A.statemen"^ of equality of two ratios, i.e., the first term 
divided by the second terra equals the third term divided by 
the fourth term, e.g*, 5/10 = 1/2* Also a synonym for 
ratio: when two quantities are in -direct propprtion, their 
ratios are the same* 

A region throughout which a type of organism or ecosystem 
naturally occurs* 

- / 
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Ratio 

Reptile 
Rodent 

I 

Sample 

Sample Size 
Scale 

' Scale Map 

Scavenger • 

* » 

Sedimentary Mock 

\ 

Seed 
Set 

Set Theory 

I0(h 



To order the ©eiabers of a set according to aorse criterion, 
such as «i2:e or importance. Exampie? to put piecea of 
data from smallest to largest* . • 

The quotient' of two de^opinate niud)er8 or values Indicating/ 
the reliitionifehip in quantity , slase, or amount between two 
different things. For example, the rc^tio of the nurfjer of 
Sijuirrels counted to the area of land occupied by. the squlr-. 
rels might be 3 aquirrels/AOO squ£ire meters or 3 aquirreia: 
.400 square meters* 

Any cold-blooded, air-breathing vertebrate with scaly slcint 
Examples : snake , t^ir tie , lizard • 

A spiall, gnawing mammal witU large front teeth that grow ^ 
continuously. Examples: rat, mouse, chipmunk, squirrel,] 
woodchuck, . I 

A. representative fraction of a popula^^on studied to gat 
information about the whole population* 

The number of elements in a sample. 

A direct proportion between two sets of dimensions (as be- 
tween tile dimensions in a drawing of a lab and the actual 
lab), 

A map whose dimensions are in direct proportion to the di- 
mensions of the area represented. . / 

An animal that lives by eating dead organisms and ri?fijLoe. 
Examples: vulture, crow, maggot (fly larva)* 

A type of rock formed of particles deposited by^atet. * 
Examples: U^neatotje, aand^tone, shale. 

A product of polj^inatioh of some types of plants. The seed 
contains the embtyo of* a new plant • 

A- collection of characteristics, orgonisms^ or objects. 
Each thing in a set is called a member or an element. 

The btrgMh of irmath/matics that deals with the nature and 
relation^ of sets. / 
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Caripienont of a Set 



Intorsectxcnof Sots 



Uaivcrsal Set 
Flope Dxagran 

Statistics 



Ccnti<^rado,{ar Calaiva) } 



/ 



F^hrenhcx t 



llbc set all clencnte in the universal set but not in the 
given set'. For exatnple, if the universal set is the set of 
^11 trees in the woods, then the set of oaks is the couple- 
Kent of the set of cjaples. 

The set of elceents coraon ta two or rore sets. For example^ 
if set A is all varr!>-blooded anis^als and set B lo all egg- 
laying antcals, the intersection offset A and set B is the 
set of all birds. 

A set that contains all eler^nts relevant to a particular 
problen. 



A drawing 
Sec Gmph 



i to illustrate the relationship between acts* 



A categor of scientific classification referring to a group 
of organi 3 "that look alike and con interbreed, 

A tln>vgjrou ict of sorA* types of plants* A spore can produce 
rj3En0^\r ^Ic^t either directly or after combining with another 
•spore. 

The science of drawing conelunlons or raking predictions 
using a collection of quantitative data. * 

A visible record used to keep a count of sess^.e set of data, 
especially a rccot'^ of the nuu^ber of times one or more events 
occur. Example; m bet of anltnal© sighted in the school 
woods each day* 

A r^aBiirc of hotness ox coldness, - technically, an indica- 
tion of the average kinetic enerf]y of molecules. Tijripera- ^ 
ture is coc^only mcasui^ed in degrees Fahrenheit or degrees 
centigrade (Celsius) • 

A thermometer on Which th»j. interval between the non^al freesr- 
ing and boiling pointB of water is divided into 100 parts or 
degrees, ranging from 0 C to 100 C, 

A therrroiceter on whicl^ the interval between the nortsal freez- 
ing and boiling points of water is divided into 180 parts or 
degrees, ranging fi*ow 32^F to 212^F* 



Topogtapby 
If 

Vascalar Plant 



\ 

Vertebrate 



Weather 



Work 



The practice of graphic repreeentation In detail, usually 
,ott isaps, of natural and tnan-saado features of a place or 
'region In order to ohow their relative position^ or eleva- 
tions. 

* 

Any highly developed plant having channels for transporting 
fluids throu^out its system, Exajuples: fern, pine tree, 
grass. . .* . 

Any animal with a backbone. EJcarsplts: fish, amphibian, 
reptile, bird, mamfflal* \ 

Animals having a relatively high and constant body tempera- 
ture that is relatively independent of the surrounding tem- 
pera t^M^., Examples; birds, mammals. 

Condition of the atmosphere in terms of heaL, pressure, 
wind, and moisture. , r 

Work is done when a force is exerted through a distance. 
Work is the product of the force ^.ertcd and the distance 
moved. j 
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^E. Skills^ ProcesBfls, and AWaa of Study Utilized in Hiifcus* Traill 



The unique aspect: o£ USMES is the degree to vhich it pro- 
vides experience in the process of solving real problems ♦ 
Many would agree that this aspect of learning is so. Itnpor- 
tant as to deserve a regular place in the school i^rogram 
even if it ©cans decreasing to soine extent the tisnc spent 
in other .Important areas. Fortunately, real problem solYtng 
is also an: effective way of learning many of the skills, 
processes, and concepts in a vide range of school subjects. 

On the following pages arc five charts and an extensive, 
illustrative 'list of skills, processes, and areas of study 
that are utilized in USMES* The charts rate Nature Trails 
according to its potential for learning in various cate- 
gories of each of five subject areas— real problem solving, 
mathematics, science, social science, ^nd language a^ts* 
The rating system Is based on the amoimt that each s^ill, 
process, or area»of study within the oubject areas id usfed— 
extensive (1), moderate (2), some (3), little or no use (-)• 
(The USMES Guide contains a chart that rates all USMES units 
in a similar way») 

The chart for real problem solving presents the many as- 
pects of the t^roblcm-solving process that students generally 
use while working on an USMES challenge. A numbeir of the 
steps in the process are used many times and in different 
ordei^a, and many of the steps can be performed concurrently 
by separate groups of students. Each aspect listed in the 
chart applies not only to' the major problem stated in the 
uKjit challenge but also to many of the tasks each small 
group undertakes while working on a solution to the major 
problem. Consequently, USMES students gain extensive exper- 
ience with the problem-solving process. 

The charts for mathematics, scien.ce, social science, and ; 
language arts identify the specific skills, processes, and 
arcds of study that may be learned by students as they re- 
spond to a nature Trails challenge and bccocc Involved with 
certain activftics. Because the students initiate the ac- 
tivities, it Is impossible to state unequivocally which 
activities will take place* It is possible, however, to 
document activities that have taken place in USMES classes 
and identify those skills and processes that have been used 
by the students* ^ 

Knowing in advance which skills and processes are likely 
to be utilized in Nature Trails and knowing the extent 
that they will be used, teachers can postpone the teaching 
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of thooc skills in the traditional 'manner until later in 
the ycfir* If. the students have not learned them during 
their USHES activities by that time, they can study them in 
the usual way» Further, the charts enable a teacher to in- 
tegrate USMES iDore readily with other areas of Classroom ^ 
work. For example, teachara may teach fractions during math 
period when fractions are also being learned and utill^jed in 
the students* USMES activities. Teachers who have used . 
USMES for several successive years have found that 'students 
arc moire-motivated to learn basip skills When they have de- 
termined a need fof them in their HSMES activities. During 
« aijL USHES session the teacher may allow the students to 

learn the skills entirely .on their own or f rota other stu- 
dents, or the teacher 'may conduct a skill session as the 
need for a particular skill arises. 

Because different USMES units have differing emphases cn 
the r/arious aspects of problem solving and varying amounts 
of possible work in the various subject areas, teachers each 
year might select several possible challenges, based on 
their students* previous work in USMES, for their class to 
coaaider. This choice should provide students with as ex- 
tensive as range of problems and as wide a variety of skills, 
.processes, and* areas of study as possible during their years 
in school. The charts and lists on the following pages can 
ixleo help tetibhers with this type of planning. 

Some USMES teachers have used a chart similar to the one 
given here for^rcal problem solving as a record-keeping tool, 
noting each chlld*s exposure to the various aspects of the 
• process. Such a chart pdght be kept current by succeeding 

teachers and passed on as part of a student's permanent 
record. Each year some attempt could be made to vary a stu- 
dent's learning not only by introducing different types of 
challenge^ but also by altering the specific activities In 
which each student takes part. For e^jample, children who 
have done trostly construction work in ,one unit may be en- 
couraged to take part in the data collection and data analy- 
sii^ in theiy next unit. 

Follc/Lng the rating charts are the lists of eKpllcit ea- 
/ amples of real problem solving and other subject dt^rt skills, 

' processes, and areas of study learned and utilized in l^ature 

' Trails. Like tke charts, these'^Uf^ts are h^Bed on, documen- 

tation o£ activities that hav^ taken place in mms classes. 
The groatc^ detail of the Hats allows tc*>fcher$i s^ee ex- 
actly how the varlou's bacdc gskill^^ p^'^ccs^es/and are.^, 
' of study ll^^tt'd in the charts my i^^tVJt* in Nature Ttaili>. 

ERIC Li}'j ■ 



The nunicr of exairtples in the real problem solving list 
have been limited because the list itself would be unreason* 
ably long if all the examples were listed for some of the 
categories. It should also be noted that the examplets) in 
the first category—Idcntifyingr and Defining >rab2cm~have 
been limited to the major problem that is the focus of the 
unit* During the course of their work, the students will 
encounter and solve many other » secondary problems, such as 
the problem of how to display their data or hoi^jf to draw a 
scale layout. 

Breaking .di wn an ipterdisoiplinary curriculum like USMES 
into its various subjecc area components is a^dif f icult and 
highly inexact procedure. Within USMES the various subject 
areas overlap significantly, and any subdivision must be to 
some extent arbittfary. For example, where docs measuring 
as a mathematical skill end and measurement ao science and 
social science process beglp? Hdw does one distinguish 
between the processes of real problem f:0lving, of science, 
and of social science? Even within one subject area, the 
problem still remains— what ii^ the dlfferencii between graph* 
ing as a skill and graphing as an area oi study? Ihls prob- 
lem has been partially solved by. judicious choice of ex- 
amples and exte^nstve croaa-rof erenclng. 

Because this overlap of Bubj6ct arc^Qi thcrV are 
clearly other outlines that arc .equally valid. TIte acheme 
preseiitcd here was developed with much cart* and thought by 
meid>ers of the WSHf S staff with help from ^-^thers knowledge- 
able in the fields ^£ mathr^atic^s, science, social science, 
and language arts. It represents -one method examining 
comprehensively the scope ^f USKSS and in m way denies the 
esd^atence of other xcethods. 
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REAL PROBLEM SOILING 



Overall 
Rating 



/ 



Identifying *md defining ptohlcm. 

DecMlw. on infomatlon and Invest Iwllorro 
needed. 

ipeterfninltip. what needs to be done flri^tt* 
aettlny^ priorities*. 

Docldlnp. on host vavs to tain information 
needed. 

Vcirfclnp. cDoperatlvelv Itn ^roupr, on ta^jVa. 

Hiking declL^lonc^ at* needed. 

DtiUsiln^, and appreciating, ba^ic i^kiUii 
and proecsBets. 

X 

Carrying out data £:ollection proccdurers*^ 
observing, ^urveyinp,, researchlnp,, 
tnoasurlt:^, elatisif ylnp,»^ ♦-^•qFJ^rlmentlnni 
cons" — ^^-^ 

Asking 



* 1 
J 

1 
I 

^ 1 
J 
1 



struct Inih*. ^ V 
^ questions, inferrMn. 



nistlnRulshinrt fact from opinion, relevant 
(rtm Irrelev.mt data,' reliable from 
unreliable sc^urcer.. ^ 



KEY: 1 « e.^rentsive nsi^-^ 2 « kodor.n^^ mei^ 3 » s 
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REAL PRpBLEM SOLVING 

) • • ' ^ .\ 


Overall 
Rating 


Evaluatin^i. procedures uced tor data col- 
lection and analysis, Detcetln^^ flawf? 
In proQeas m errors In data. 


1 


Organizing and proceselnp* data or Inform^j- 
tlon. ^ , * 


M 

i 


Analy?!jlnc^ and interpret In^! data or Inforca- 
tlon. i . 


ft 

. I 


Predicting, forr^uLitinjc hypothcnoF;, oug- 
jgeatlnp, pooslble aolutlono baaed on data 
collected. y 


1 

1* 


Evaltmtlng proposed soIutlonB in tere? of 
practicality, social valuea, efficacy^ 
aesthetic values. 


1 


Trying out varivnu tioli^tlttfi:^ oitd ♦^'ValMatl.ng 
the reaultfi, testing hypotheser.. * 


1 

• 


CopsaunlcatlnF, and dl?iplaylnj?; data or 
Information. 


1 


Working to ItTiplenent solutJ^n(*^i) choain 
by the clastu 


1 


Making ^,enerall;?atl0n?? that ni^^ht hc^ld trut* 
under slmHa? clreutnatancea; applylm 
problcjn-aolvlnr, proce^*^ to other real 
* problc?n<i. 


1 


- » little or no m^u 

« 

• 



I 
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MATHEMATICS 



Basic syJLlf; 



' ^fliltipllcAtton/DIvisior^ 
Kofiuy and Plnpnce 

Orj^anlzitij^ Pita 

i3plnion Surveys /Sanpltitf, TecKrdquof? 
CrapMnr " / 

7 

;>rea5> of Stadfj 



Simber Systms and Pn^pertto^* 
Denonlttate Kuabers/BteijnBloniB 
Scaling . ; 

Accuracy/Keasurcronl: Error/ ' 

E8 1 tTiia t tcm/Approxir^ t Ion 
Statlstlc^^/Handon Prcicenot^s/^^robab! lltv 
Grapbifig/Ftmc 1 1 on 6 
Fraction/Ratio *\ 
Maxltsun and Hlnimtn V.o>^yn 
EquivaJloncc/Incquality/Htia.alOjin ^ 

Koney/Finance , 
Set Theary 



SCIENCE 



Obdorvlnfr/Bc^'rictitdw 

IdtntlfyiiiK Varlablcn 

Dc^flnlng Variables Crpc*ratlonaMy 

HaiiipalatlnF^t C<>n trolling VarlabUo/ 

Experjtr;ontinj;^ 
BeslgTlipg and Construe t in?', Wtaciurlng 

Dcvlps and I;'qutp7tc'nt 
Inf crartng/Predlc linpyFornalat inp , 

Teitinps Hypothcses/fedelinp. 
KMtiarinpJCollecM^P.. Kucording Tr^t v 
Organlzlngt ^rociinsinf; Data 
AnaJyzinF^t iPterpretinp. Data 
Ccsitntinlcatinfu Biaplc^yln. Dat^ 
ncncralizing/Applyinj?. Pn^ce^^. to tir.y 

Problirns 



Weaaurer^cnr 
Katt*^n 
Force > 

Kechanlcal Vork ;md Frtorc^y 
SoIldr.| tiquids* *^nd ^aLic':« 
FUctrictcv < ^ 

Heat ,^ , • 

Light 

So'ond I 

Axklml ^^nd Plant CUu^:dfic%tUii^ 
EcoloRy/Environtnent 
Natrition/nrowth 
Gonetlc8/Hcrt-dttv/PropaiJiati0n 
Aninil and Plartt Beha^/ior 
Anatomv/Phvrdolar.y . ; 



SOCIAL SCIENCE 



Identifying Problemst \arlablos 
Hanlpulatlng, Conttxtllin^, Variables/ 

ExperlTscntlnf, 
Tnferrltts/Prcdlcting/Forrrt^^tlnp,, 

Testing?, Kvpothcse^ 
CollectliniSt Rccordin^t Pata/Ketisurlttp. 
Orji^aRlzing, Processing Data 
Analyzing^ Interpretln?; Dat;^ 
Comunicating, Blsplavln^ Data 
nentralizinp^/Applvlnv^ Process* to Dally J>tf 

■ .■■.I.I i r »...iW..W W .> r «.»r,p.,.N,.— ,. v 

Acc^jptii^v* rerponi.lbtlltv for action and 
r<i>£?alts 

Itevcloplnj?: Intt^rt^st and IrtTOlvenei^t in 

l*ei:0j^l25lKjr^ the Iriportancc o£ individu^tl 

and group contributions to society 
Bwelopin?)', inciuli^itlvcnest^, rif5lf**relic5ncc, 

and inttiatJ^tj 
J?eco^5til??liav'', ttiv vjbit'j* of rt^oporatlon, 

f?roup y©rk, and dlvfl^tlr n of labor 
tVider^t^^ndlnp, rader. of Inr^ulrv used in the 

itclcnce?^, 3ppr*jci.iitiir^>^ their power and 

^lc~ipectin«' the vJcvs, rVioufht^^c, jitd 

Betn^*; i^pfyn to mv Idca^i md Itifiw^atiort 
te.imliif, the it^,pi>rtf5nce a?id inflwOTet> of 



*^e».v.r'^phv/1^hvTtca1 Iav^I ronrvnt 

Bi»ci*nt local Ifltntotv 
Sisrlit PT*vch»>\c*«:v/l!iJj[v'iv^i!il Crm^y 
Buh'iVior 

2U} 



m 



Overall 
Rating 



3 
3 
3 
3 
3 
3 



LANGUAt^E ARTS 



Overall 

-^J^tlng 



Basic Skills^ 



Reading \ 
Literal toDprobcnsloni Dccfoding Words 

Sentences » Paraipjraphs * ^ ^ 

Critical Readixjgt Con^rehandlng ^ * 
Meanings, Interpretation 
Oral Language 
Speaking 

tl«tenl«g \ ^ 

R!a5or^:zlng V 
Written Langtji^gc 

Spelling y ' 

Graamarj PanVtuatlon, Syntax, Usage 

C^oaltlon ^ " 
Study Sktll3 

Oat llnlTig /Orgpnl ^Ing 

Using RefereiiCC£s and Re?;otircea 

Appreciating the valae of expressing ideas 

^through speaking ind writing 
AppreclatltJig the value of wrltvon 
Resources 

DeV<^ioplng an Interest In rejdiisg and 

writing ^ 
Making judgncnta concerning what is read 
Apprcclatltjg the value of different form 

of writing, different forms t^f 

coraunlcatlon 



1. 

I* 

1 
1 



2 
2 
2 

2 
1 



i •» li^rr.o^ ^ little c<r no ubu 
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EEAL PROBIStt SOLVING W mTURE TRMLS 



Identifying md defining Problems 

\ 



# Students decide that their school needs an area for 
observing and learning about nature. 



Deciding on Xnfc^^tion and 
Investigations :^'eeded 



0 After a discussion .students decide they need to observe 
a natural area near the school and to collect data on 
natural history, etc* ^ 

• After a discussion students decide to make a nature trail* 

• After analyzing data, students decide that tnore data com- 

paring different environments at different tlsaes of 
year is needed* 

• Students decide that they need to research more infonna- 

tlon on plants and animls by reading library books* 



Detexr^inlng Kbat Jt^ceds to^e 
Done First, Setting priorities. 



• Students decide ^to observe wooded area first before tsaklng 

a nature trail. 

• Children decide tu r*?aearch tafonaation on plants and 

aninials before writing about thea. 



Deciding cn Bast h^ags to Obtain 
Intorwation Needed 



Students decide that only four children, observing in 
different sections of the natural area, wilJ count birds 
and anitmls to avoid overlap* 

• Students decide to conduct opinion surveys to find out 

attitudes towards nature or preferences for type of 
\ nature trail. 

• Students decide to mke a scale Mp of the trail for 

showing other classes where to go. 

• Children decide to research Information on anlcralc and 

plants found near the trail by reading library books. 



ERLC 



yorkinq Cc^oparativalg in Grow^^ 
cn Tasks 



Hdking Dqcisions as f^twdcd 



# Students form groups to collect data In the natural area, 

to decide what points of interest to include along the 
tralU--^<mti-<o conduct library research on plants, 
anijZiils, gcol^y, etc. 

1^ 

« Students decide to work lit groups bo that more cWbe 
accctr.pli8hed* , 

• Students decide to count numbers of only five types of 

trees when comparing two sasnple areas* 



I 



Making Decisions as Uecded (cont.) 



utilizing and Appreciating Basic 
Skills mtd Procedses 



C^rging Oat^Data Collection 
Pxoceduices-^Opinion ^rveging, , 
Researching, Measuring, Classifying 
Experimenting, Constracting 



Asking Qaa&tiona, Inferring 



• Students dcode to use extstlng paths for a trail rather 

than clearing new wsxs. ^ * 

• Children decide that naking a pamphlet will be the 'best 

vay to explain the observtitions they have made outdoors. 



• Students iceasure distances and directions along the nature ' 

trail for makitlg a scale Biap. 

• Students divide to obtain imsasureiaents for 'a scale map, 

• Students identify plants and animals along the nature ^ 

trail* . 

• Students conduct suifveya to find put other children's 

attitudes towards nature* 

• Students write pait^hlets and give tours of the. trail to 

other classes. 

• See also MTHEMATICS, SCXOICE, SOCIAL SCIENCE, and 

LANGUAGE ARTS lists. 



• Students conduct opinion surveys to find out other's ^prcf- 

crcncec for information to include along a trafl. 

• Students look up infortftation on natural history, ecology, 

geology, e,tc*,'ln books. 

• Students classify plants and aniJ?als found along the trails 
0 Students measure temperature at areas along the trail* 

• Students construcj; signs to be placed at points of inter- 

est along the trail;. 

• See also MA331JEMAXICS* list: Classifying/Categorizing f 

Measuring^ 

> See glso SCIENCE list J Observing/Describing j Classifying; 
Manipulating, Controlling Variables/Experimenting; 
Designing and Constructing Measuring Devices and Equip-- 
mnt; Measuring/Collecting, Recording Data. 

• See also SOCIAL SCIK^CE list: Observing/Describing; 

Classifying; Manipulating, Controlling Vajciatles/ 
Experitocntdng^ Collecting, Recording Data/Hcasuring* 



• Children ask whether other students feel that a nature 

trail would bo useful and, infer from data collected that 
it would. 

• Students ask whether ,therc arc different birds in their 

^ woods in the summer and in the winter. They infer from 
^ observations that there are. 

• Students ask whether nucsbcrs of different klnda of trees 

vary froin one drea of their wood to another. TOiey infer 
from the results of ctiuntinR, trees in sarcrples that they 



Asking Questions, Inferring (cont*) 



Distinguishing Fact from Opinion, 
Relevant from irrelevant intta. 
Reliable from Unreliable Sources 



Evaluating Procedures Used for Data 
Collectidn and Amdy sis. Detecting 
Flaws in Process or Errors in Data 



Organizing and Processing Data 



Analyzing and Interpreting Data 



Predicting, Formulating Hypotlwscs, 
Suggesting Possible Solutions 
Based on Data Collected 



• Sec also SCIENCE list: InferHng/Predicting/Formldting, 

Testing Hypotheses /HodQling. 

• See also- SOCIAL SCIENCE list: Interring/Predicting/ 

Formulating, Testing Hypotheses. 



• Students recognize that many superstitions about :anlinals 

(e,g., tbad giving warts) arc not borne out by factual 
observation^ 

• Students recognize that experts In natural history art 

good sources of Inforisatlon 'on plants and animals <; I 



• Students discuss manner In which samples were taken when 

counting trees » Insects, squirrels, etc. 

• Children decide tliat their opit\ion survey needs Itnprove- 

cent and discuss changed they need to make^Ici it. 

• Students decide that .scratching a string between points 

along the trail and then measuring is a faster way to 
determine distance along the nature trail than using, 
a tape measure along the ground. * * 

• See also MATHEMATICS list: Estimating/Approximating/ 

Rounding Off. 



f Students record animal sightings on a chart. 

# Students order number of treed of different kinds in on^ 

of the sample areas before making a line chart. 

# See also MATHEMATICS list; Organizing Data. 

# See also SCIENCE and SOCIAL SCIENCE lists: Organizing, 

Processing i^ata. * 



• Students find the median munber of animals counted over 

several days for each type. * 

• Students find that 65% of the students sun^eyed say they 

would uae a nature trail if one were developed* 

• See also MATHEMATICS list:. Comparing; Statistical 

Analysis; Opinion Surveys/Sampling Techniques/Graphing. 
% See^also SCIENCE and SOCIAL SClfeNCE lists: /UnaJyzlngr^ 
Interpreting Data. 



• Students hypothesize that the results of their opinltm 

survey reflect the opinions of all students. 

• After the first five tours, students predict that It will 




Predicting, Foxmldting Hypotheses, 
Suggesting FosBiblo Solutions 
Based on Data Collected (cont.) 



Evaluating Proposed Solutions in 
Terms of Practicality, Social 
Values, Efficacy, Aesthetic Values 



Trying Out Various Solutions ^ 
and Evaluating the Results, 
Testing Hypotheses 



t 

Comunicating and Displaying Data or 
Information 



Working to Xrr.plement Solution (s) 
Chosen by the CIqss 



take student guides* approximately 45 minutes to take 
each class on the nature trail. 

• After* investigating, students predict that, they will see 

more animals on sunny days than on cloudy or rainy daya* 

• See also SCIENCE Ust: Inferring/Predicting/Forwjl^ting, 

Testing Hypotheses/Modeling * 

• See also SOCIAL SCIENCE llstx.. Inferring/Predicting/ 

Formulating, Testing Hypotheses. 



• Students designing €k nature trpil consider cost, land use, 

estlxoated number of users, and appreciation of nature. 

• Students consider whether or not nailing identification 

signs to trees is harmful to the trees. 



• Students walk around the natural area and expcrriment with 

different ways to connect interesting features they 
would like to show on the trail. . . 

• Studp its try different ways of showing the nature trail 

to volunteers from other classes and decide which way 
is the best. 

• See also SCIEIWE list: Inferring/Predicting/Formulating, 

Testing Hypotheses/Modeling. 1 

• See also* SOCIAL SCIENCE list: I^nfcrring/Pj^cdicting/ \ - 

Formlating, Testing Hypotheses. , ' ; 

• Students make a bar graph showing median nuisbers of an^-* 

mals of different kinds counted in the area near the j 
trail* . . I 

• Studentu^draw a scale map of the trail. 

• Students make pamphlets explaining information along tt|e 

trail. 

• Sec also HATtlEMATICS list: Graphing, Scalingi. 

• See also SCIENCE and SOCIAL SCIOICE Ust^: C^murdcating, 

Displaying Data* * 

• See also LAilGOAGE ARTS list. 



• Students present the trail to other classes through guided 
tours and/or explanatory pamphlets. ^ I 

i» Students present their trail to school or park authoritjies 
and propose that it be continued with stSaent Input. | 
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m ' 

, Making Generalizations That Mi^ht 

Hold True Under Similiir Circw>stmccst 
Applying ProblcmSolving Process to 
Other Real Problexr^s 




Students working on Nature Trails apply they have 

acquired to School Zoo, ; 

• Students vho have given a survey about the nature trail 

may give surveys to find out Information on other i)rob- 
leiost \ ^ * ' \ 

• Sec also SCIEnCE list; ^ Gohoralizing/Applying Pr&ccsn to 

UcH Problem. 

• See also SOCIAL SCIENCE list: Gkicralizing/Applying 

Process to Daily Life. 



^ Baaxc Skilla 



Claonlfylng/CatcgorlziBg 



Addition/Subtract iosqi 



nyltlpItcAMon/Di vision 



mrum: trails VTiuzmd n^jkWEmTics 

i 



• CatcgorlzlSig character IstlcB 6t prop^rrt^^B^of nttltsal^, 
• plants » habitats t rticka. ' 

• Catcgorlzltkg characteristic's i^f anisals or plants 1b core 

than one way, e*g«, wam-bloodcd/coW-blooded, berbl*" 
voroua/camivorous (onimala). 

• Using the concepta and language of sets (subsets « iml^ns, 

intersections, set notatloix) lor discussing anijaal and 
plant, classification • j ' . 

• See also SCIEHCE llot! CJ^a^Bif^jing* 

m Sec also SOCIAL SCIEifJCE list; Ohsoirving/DescriMng/ 



• Counting Votes on decision^ nadc about trail* 

• Counting survey data^ questlonjoalre data cn vhetfeer people 
would use a natnirc trail aad ^what tfeoy vould like to 
Icam* . ' " , 

• Counting nuaber of Mt6ta» nucrber of trceo, i^urber of 
antaals sighted while collecting data. 

• Counting to read scaletj on tastru^e^ts, such as r^t^^r 
st^ck, tfacrEOicater, nagnetlc cmspasa^ etc* 

• GauAting by seta to find 'scalt,^ for graph amn. 

' * - 

« Adding one-, two-, or threc'-dlglt vh^^le nusboro to find 
\ total tally or total rfcasurerent , such an t^ml nmher 
of oak trcea in the area .around thi* nature ttitll or 
total length of trail. 

• Subtracting to find differences bet^^^eca predicted ond 
actual mcasurerents, ouch at? number of bltdB sigbtjed. 

• Subtracting one-, two-, or three-digit whole n^^h^tB 
find ranges -for graph a^*?^ or for »^f»unworcnt dati or 
to codpare sets of data* 



• llulttplylng whole noiTJber^ to flM total tally ot .:.^it^-al j 
sighted, total rcasureren? of trali length. 

0 Multiplying or dividing to find Bcale for gra# ^^y:c%. 

0 Kultlplylng or dividing to convetx fn^m renter:: to ci,rtti- 
t^aeters (yards tq feet) vice verei. 



C^rputaiir^i^ VslRg apcriticmsj • Psing i^tlpilcation or division to increase or decreaSf? 

»iltlpllcati«m/Mvision (coi^t.) ^ ccasurcisciits for scale t^ps of the trail. 

• Dividing to calculate average nuctber of anit!:al6 sighted, 

average ntn^er of trees counted in different areas, etc. 

• Dividing to calculate ratios of nuiaber of anlssals to area- 

of lani^ perccntager^ of differoit trees out of tot^l 
counted t 



G^jmtatlor* VMnrc, Opetatlt^'r^nt • Csing decit&als to perf ern calculations, such m totaling 

Fr3crjAn-^/p;atian/Percfeta?r trail length. In ECters and fractions of cetcro. 

» • Usissg BiKed nurrbcrs to perform calculations, such as 

totaling thcleugth^of the trail in feet, and fractiontj 
of feetf 

• Changing fractions to higher or lower tern? (equivalent 

fractions) to perform operatiox^^i such addition, of 
^ r^easurcjsentp. 
t ysing frictions or dccitsals in reasures:ent, graphing, 
graphic cofparioons, ocale drawingo or srodels. 

• Using deci^l fractions to convert frcn centimeters to 

T!:eter8» 

m Ifslnfe rat^ to tocreaee or decrease zscasurer^entta for 
scale mpui. 

• telng ©lope cH'^granB to conpaj^c/^tion of nurber of ani- 

I ral3 or plants of one type pe? unit area along the trail 

i if the area^ investigated are of different sizes, 

• Calculating actual Kcaourc^^^nto from scale mpe uolng 

ratio of scale f^p, /# * 

• Calculating percentage t>f student^^ that gave a particular 

response on a survey nue^tlon, percentage of oak trees . 
comp3tei to total ^nui^ber of tre& in an area. 



fe^^atuton Uoinc! OperatloMi • Invc^fitlgating coots^ of !raterlrsl*% or equlp?r.i.nt for n^^tui-e 

^mimvs. Ccm\rHrt Tiath^:'^•it^:n/ troll vs, uoe '^tf.jteKi^xlr* or etijulptrtmt and^hudnct 

r.'>my 3r»d fipmce reotrictiona* 
\ • Adding,, subtracting, multiplying?.* and dividing to perform 

eor^t analysis for building a tn»ll, for constructing and 
stocking bird fceder^^. 



fe^^?.iu'rin^. • Converting fx^^ Inchfrn t*^ feet, i:i:atl?:iDterri to Filters, 

and vice vfrrsa. 

# Using arbitrary unites (t%?t.*, pocco) to rreriBute length at 

trail* « 

• Using different standard w^Lm ncaoure to tJieasure 
41 ^ , tenperaturc of the air. 



^ itj 



Keasuxing (cont.) 



Es t itsat tog/ApproKimat tog/ 



r 



• Using different measuring tools to measure distances alonft 

the trail*. 

• ^^ding laeasaring devices accurately when measuring teot*- 

perature» distance, direction (on a compass) » 

• See also SCIENCE list: HMsurlnff /Collecting, Recording 

rata* 

• See also SOCIAL SCIENCE list: Ccllectiiigr, Recordixig Bsttf/ 

ffeasurlwgr* 



# Using the concept of '^greater than" and 'less than" in 

making comparisons of numbers of oak, pine, maple, or 
aspen trees* 

• Coc^aring measurements obtained by using a meter stick 

and a tape measure* 
e Comparing qualitative information , such as information 

on habits of birds, gathered from various gourdes, such 

as through library research and frjom observations out"* 

slde» ^ 
0 Comparing qualitative information on habitats of different 

^rees or animals gathered from library research vlth 

quantitative data gathered from taking a sample. 
m Comparing estimated and acttml results of measAirements or 

counts* 

« Kal lag graphic cocrparisons of ratios when cossparing data 
collected from samples of different sices* 

e See also SCIENCE and SOCIAL, SCIENCE lists s Analyzing, 
Interpreting X?ata» 



e •Estimating error in qxialltative judgments when collecting 
survey data* 

m Estimating number of animaJ^ or plants in the total area 
from the resultis of a sampie* 

• Estimating the number of people who will use a natare 

traiT if one were developed- 

• Estimating trail distances and direction when making a 
- map p{ the area; . 

m Determining when a measurcmit ie likely to be accurate 
enough for a scale map* • 

n Rounding off measurements when moastirlng direction, dis- 
tance, or temperature. 

• Rounding off data after Tr^asurlns trail length. 
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Organizing Data 



< 

Statistical Analysis 



Opinion Survcys/Saispling Techniques 



(Graphing 



^1 



• Tallying on bar graphs. ' 1 
#-Orgao:teing numbers on a graph axis* 

• Ordering the stepa in a process. ^ 

• Ordering sample or survey results 

• Ordering neterSf degrees (angle) on a magnetic con^aes, 

or degrees (temperature) on a thermometer. 

• See also SCIENCE and SOCIAL SCIEKCE lists: Organizing, 

Pxocessing Pata. 



• Finding the median in an ordered set of data, such as 

median number of pquirrels counted in woods over several 
days. • 

• Taking repeated measurements of ti ^11. length and using 

the median c^asurement. 

# Determining the range of data on air temperature or number 

of plants or animals* 

# See also SCIENCE and SOCIAL SCIENCE lists: Malyzing, 

Xnter^rotin? l?ata. 



m Conducting opinion surveys to find out how people imc the 
natural area, vhal information about nature people wattt 
to learn; defining data collection methods^ mlceup aVid 
J size of sample. v / . . \ 

• Devising methods of obtaining quantitative Inf^rr^ i^^^i on ^ \ 

subjective opinions abo^t nature and the area &My*'^\k^^ 
school. ' \ ' 

• Evaluating survey Diethodology, data obtained iXsi^st^ and 

r7,#e of satjjples. 

• Taking a sample of animals or plants found In natural 

area? determining size and type of sample. 

• Assessing predictability of numbers and types of animals 

or plants found in larger sample area based on results 
from smaller sample area. 

• See also SClEtlCE and SOCIAL SCIENCE lists: ;inaly2;in^, 

Xnthrpx&ting IXi,ta* 



• Using alternative methods of displaying data on anitsal "S* 

or p|lant counts. 
« liaklng a graph form~dividing axes into parts, deciding 

on an appropriate scale. I 

# Representing data on graphs: 

# Bar graph-!;plotting numbers of animals of different 
kinds. 



Graphing Ccont.) 
» * 
I 



Spatial Visualization/Geometry 



fyceaa of Study 

Numeratiori Syetetas 



tluijiher Systems and Properties 
Denominate KuRbers/DlTRenslons. 
' Scaling 



Syimoetry/Slmilarlty/Congrttencc 

224 



127 

• Ccaveraicm graphT-plottlng feet vs. yard«# 

• Line chArt«*^**nuiaber of animals of different kinds 

counted In different areaa* 
(Sd Slope diagram^^-nunber of treca of different kinds 

counted it. sample areas of different, ^«ds. i 

• See also SCIENCE and SOCIAL SCIENCE Uataf ' Cosmmicating, 

Displaying Data. . ..^ 

• Droving a tailp of the natural area and trails* 

• Constructing and using geometric figures, -for example, 

circles in loaking compass directions on raa^ of a trail. . 

• Using geoiaetric figures to* understand and utilize rela-* 

tlonshipSy such as shapes of various leaves, leaf 

perlioeter, area, etc* 
« Using standard laeneurational formulas, e.g^, Area « 

Length x Width, 
e Measuring and constructing signs, maps, using measuring 

devices, mgnetic compasses* 

• Using spatial arrangements of points on maps to convey 

information* * « 



• Using metric system (decimal) in measuring distances, 

• Using fractions in measuring feet. 

• Using decimal system in calculating costs of materials 

such as Tri-WaU, luciber, and paint *^ ^ \ 



• See Cof^sputafcion Using Operations. 

• See Heasuting. 

• Deriving information from scale maps of the natural area. 

• Finding an appropriate scale (proportion) for the scale 

map. • 

e Using a scale to draw and make representations on a scale 
map of the trail* 

• Making a acale map pf the trail. 



• Sec Spatial VisuaUzation/G^motrti^ 



Accuracy/Heasureoent Error/ 
Estlmatlon/ApproxiT&atlon 

Statistics/Random Froceseca/ { 
Probability 

Graphing/Functions 

Fractlon/Rk^ilos 

Equlvalcnce/Incquallty/EquatiotiB 
Honey/Flxiance 

Set Theory 



See Mea3urJing and Estimatinff/Appzoximting/Rounding Otf. 



See Statistical Analysis • 



Sec <?raphlnsr* 

See Cofljputatlon toingr Operations: Fxactions/B^^ios/ 
Percentages.* 

See Corparing and Computation l/^ing Operations. 



See C^zTputation Using Operations: Easiness and Consumr 
Mathmatics/Honbg and Finance 



See Classifying/Categorizing • 



ACTIVITIES 



Proccsa 

Observing/Describing 



Idcintifyitig Variables 



Dcf irilnn Variables Operationally 
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IN WATORE TPMIS VTIIIZTKG SCIflHCE 



• Observing and descViblng various things about nature and 

the outdoor environment, e.g^, atjlinal behavior, inter- 
actiona ansong plants and anitnals, physical character- 
istics. 

• Describing various ways in which nature can be shown to 

other students, 
i Describing trail and its points of interest to others, 

• See also SOCIAL SCIENCE list: Obsoxving/Dcscribing/ 

CXasslfyinq^ 



• Classifying onltsals, plants, rocks, coil, or envlronr^ents 

according to physical characteristics. 

• Categorizing types of informtion, as geology, natural 

history, ecology, etc^, that can be presented to o|:her 
students. 

• Categorizing pscthods of presenting Inforc^ation to othera. 

• See also MATHEMATICS list; Classifying/Categorizing 

• See also SOCIAL SCIEICE list:^ Obsorving/Desctibing/ 

Classifying. 



• Identifying numbers of different aniinals or plants » Ql/e 

of area, ter^erature, etc«, as things to measure in 
order to learn about a natural area. 

• Identifying weather, temperature, tit^ of day, time of 

year, etc.# as factors that affect a natural area ond 
what one sees there*. 

• Identifying factors which distinguish plants from anirral^, 

conifers from deciduous trees, pines from spruces, etc. 

• Identifying tiit^ to go through a nature trail ao a vari- 

able to measure when setting up a trail. 

• See also SOCIAL SCIEfJCE llstt Identifying l^roblcnG, 

Variablesi. 



• Defining outdoor temperature aa the tc^^pemture reasu.red 

by a then?Diseter in .degrees Celsius (or Fahrenheit) at 
a given point near the trail. 

• Defining sample size as 100 trees or as trees within a 

-vi400 sq. in. area. 
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Defining Variables Operationally 
(ccmt.) 



Hmlpulatlng, Controlling 
Varlables/Expcjricenting. 



Designing and Constructing 
Kcasuring* Dwicoa and EqulpDsmt 



\ 

Infcrring/Predicting/FoTOilattej,, 
Testing Hypotheses/Kodeling 



Measuring/Collecting, fecording 
Data 



t Defining length and width of sample area as that treasured 
in meters by a tape measure, 

• Defining insect as an animal with legs and a hard 

outer covering. 

• Defining time to go through nature trail as the ttee, 
- measured by a stopwatcht that a student tokcs to 

from start to finish stopping' at each pcdm of interest* 

• Dcsigjing a nature trail that includes' oc^nc of the arcaS 

cost interesting features, 

• Keasurlng nuisber of plants or animals within a :.amplc 

area* 

• Kcasuring amount of tine it takef:* to go through the nature 

trail* 

• See also SOCIAL SCIENCE li^ti yj/apuhjtwg, c^ntmllinyt 

VariablcD/Experiincntiny . 



• Constructing devices to ua^e with a ccFipa^JS for nea3urin£t 

direction of the trail* 

# Designing and conotructing rigno or bird Cceders lor the 

trail. 



• Inferring from observations or data frf?n ja?7:ple8 that 

certain animals prefer certain envlronrents over others. 

• Inferring from observatlon-i that weather affects* anliXJil 

activity* 

• Using observations to predict animl activity on i^unny, 

rainy, snowy » or windy days. 

• Predicting hov' a cleared area will change if allowed to 

grow up based on observation of stjurroundlirtg onvlronrcnt * 

• Hypothesizing that ccasurerents of tho nature trail will 

bo accurate enough for a scale n^p. 

• Sec also SOCIAL SCIKiXE list: Inforxxng/Brcdictxn^/ 

Fomtxlating 0 resting Hfjjpotkcae:; . 



• Collecting data on natural history by d^lly obgorvation*:^* 

• Counting the number of squlrrele, toade, injtcty, oak 

trees » etc.» within a sa^sple area* 
e Measuring distances along the trail in order to r^ike a 
scale map of th^ area. 

• Heziaurlng time it takes to go through the ^fiature trail. 

• Researching Information on anteals, planti^» ecology, 

history of a natural drea. 



H&asutl^g/CoUcetlngt Recording 
Data (contO 



tm.2lyz%nz^ Interpreting Data 



• Keasurlxig to construcf Qigns or ^ bird feeders for the 

nature trail* 

• See alno K/IIHEK&TICS list: Massuting^ 

• See also SOCIAL SCIEKCE list: Oz^cmizinsf, Processing 



• Ordering nuabcr of anlisala or trees froa st&allest to 

largest. 

• Organizing researched data on anlxsals and plants In the 

area* 

• Tabulating taeasurcEcnts of the trail before aakitig a scale 

cap* 

• See also HATHEMAHCS list: Memi^xing* 

0 Sec also SOCIAL SCIENCE Hot: Organizing, Processing 
rata* 

• Calculating cither the average or the aedlan titae it takes 

to go through the trail. 

• Calculating total length of the trail, 

• Spotting trends In anlmaJ activity according to tttse of 

day, temperature, or season, 

• Dctcrcdnlng from s^Ebples that woods vlth tall trees and 

heavy shade contain c^rc paks and mplcs than vooded 
\^ areas with shorter trees and norc light. 
9 Interpreting graphs* 

• See also HATHEMATICS Ust: Corrpeuriis^/ Stai^i^tdtc^ 

Malysisi Oppnion Sarwy&/Sjmpling T€c}m£quc^^f OrapMng. 

• See also SOCIAL SCmJCE Jdstt Mal^js^lngr tnterpreting 



« Showing data op varior^ ' types of graphs. 

o Shoving design of the. trail and placenf.nt af ptslnt^s ot 

, interest cn a mp of the trail. ^ 
0 Shoving Inforiatlon about nature in displays for people 
u^lng the nature trail* 

• Cossunicating facts about nature to people mlr%g the trail 

by iz^com of passpblets or guided toura. 
» See also MATHEHATICS ll?5t: Graphing* 
m Sec also SOCIAL SCID^CE list: CQT^mic^tinq , BinpLvjing 

• See also LAIJOTAGE AFTS li^it. 
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CcneraUxing/Applylng Process to 
Kew Problens 



Areas of Stud«/ 
Kcactirczcnt 



I 



Forte 



Friction 



Weight 



^T^?chanle.a IforV cmA Energy 



O 1« • f 



• Using faiowlcdgc acquired about plants or anlisals to work 

on Growing Plants or School Zoo. 

• See also SOCIiUL SCIENCE liat : Generalizing/Applying 

Process to Daily Life. ^ * , * 



• Uaing trundle wheel, tape KicasureSt or atri^ig to tseatmrc 

distancea along the ruiture\ trail* 

• Using a Magnetic compass to ''4<stertaine directi<m along 

the trail* . , • , 

• Heaauring tloe it takes to go through -the trails 

• gee also M)OTHHATICS list : Measuring. 

• Observing that force, pust be used 1:0 drive Bitm into the 

ground next to the trail. 

• looting that sticks, boards , or hoes tsay be used as levers 

to taultiply force when prying rocks, f^om the. nature 
trail* * * , 



t Observing that as a piece of wood .Is ian^^ied it becomes 
smoother and offers less resistance to the T3Kj»ion of 
the sandpaper. , ^ 

• Observing that a blade becor^s vanser when a piece of wood 

is sawed vigorously bceauao doln^ work against the force 
of friction generates heat. * 

• Noting the sigjilflcance of g.tavity in pulling objects 

such as falling leaves towards the earth. 

• Observing that birds and Itfsects such as butterflies over- 

come frfrce of gravity through the ui^e of their wings. 

• Observing that using rakes, hoes, hand saws, or ha^er^* 

requires energy. 

• Observing that electrical energy is transfonced into 

rechanicr^l energy when, power toolo are used. 

• See also Force. 



Kt< *J 



Solids* Liquids* fiBd Hs&ses 
States of Ifetter 



Properties of Katter 



Ilea t /Tenperature 



Light 



4# t,0 
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• Observing that water in ponds or streatas freezes Into 

ice in the winter and melts again in the spring • 

• Observing that precipitation cocjes in solid and liquid 
. fonos* . ♦ 

• Observing that yater vapor in the air condenses on the 

grass to *form dey/ or frost* 

\ • 

• Observing when testing rocks for hardness that different 

' forms of tnatter have different physical properties* 

• Observing when testing rocks for limestone w±h hydro- 

chloric acid that different fome of taatt^j^ have dif- 
ferent chemical properties* 

• Noting that paints for trail signs have different colors 

and different weathering abilities* 

• Observing that glues, lumber, paints, soil, mcadoiws, pine 

woods, flowers, etc*, all have particular odors* 
s Observing that a compass needle points tomrds magnetic 
north} the ea^rth is a huge magnet which attracts 45ther 
isagnets such as the coi^pass needle*, 

• Noting that certain taetallic objects attract the needle 

of the magnetic compass while others do -not. 

• Observing and P^asuring changes in teii^erature In the 

area around the trail by using a homemade or commercial 
thermometer. 

0 Noting that wooded areas are often cooler than surrounding 
environments because the shade pr/avents the sun's rays 
from warming the ground and the ait under the trees* 

r 

• Observing that autuim leaven, flowers, butterflico, birds, 

ctd., coitc in different colcHfs, caused by the reflection 
of light of a given color and the absorption of light of 
other colors by the pigment in the plant or animal, 
s Observing that certain blrdo exhibit irtldescencc as 
light is reflected from their feathers at different 
angles. 

• Observing that bees and humlngbirds are attracted to 

brightly colored flowers. 
0 Observing thilt some typcp of plants require xmxo light 
than others to grow. 
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Sound 



Anloal and Plant Clasoiflcatlon 



: 1 




Ecology /Envlronisicnt 



Kutrltion/Growth 



Obiervlog that sounds laade by birds, insects, and other 
animals differ in pitch, tone, loudness, and quality. 

Observing that sound bccoiaes less intense as it taoves 
away from its source* 



Observing that the animals and plants they find have dif- 
ferent physical characteristics which distinguish them 
from other types of plants and^ animals « A scientific 
system of classification has been devised for all living 

* things based on physical differences and similarities. 




fKHrffeHf^A <»*'«n ^^'^-'^^ 



Observing that animals in the area near the trail use 
plants and other animals for food and shelter. 

# Noting that different kinds of trees and plants grow in 

different places according to their needs for T^isture, 
light, and space • 

# Noting that living things grow in soil made up of dead 

plant and anix&al matter. 

# Observing interesting rocks or reck formations in an area 

and noting soil changes from one spot to another., 

# Noting that- the nature trail area may have fewer ariimls, 

birds, wild flowers, etc., than larger government-owned 
parks jthat are farther from human settlements. 

# Observing animals, plants, and insects feeding in their 

natural environment. 



^ M M 



Nuttition/Growth (coat.) 

\ 



Genetica/Eeredlty/Propagatloi 



Anitaal and Platit Behavior 

» 

Anatomy/Physiology 

H 



2A\) 



% Observing' that soiaa animals eat plants^ (e»g»t Incnwonfli), 
some eat anitnals (e.g,, spidcra), and some eat both 
(auch aa chickadees f^pding on auet and aecda at bird 
feeders). • ^ . 

• Noting that rotting logs provide nutrients and a surface 

area for fungi to grow* - 

• Noting that green plants, unlike fungi, cannot grow iAsidib 

a hollow log beoauf^e the chlorophyll in their leaves 
requires light to make food* , 

• Observing that buds form on treeo in the^ fall and break 

open In the spring to make new growth • 

• Observing that plants found in the natural area have dif- 

ferent xfteana (e*g*i, runners and various types of seeds) 
to reproduce themselves* 

• Observing that young squirrels, rabbits, birds, etc., 

closely resemble their parents* 

• Observing, that animals laove around and respond to differ- 

ent stimuli in their natural environment, 
a Noticing that blue jays may act aggressively by chasing 
other species away fron the bird feeder or cooperatively 
by warning other animals that people arc approaching. 

a Obseifving differences in plants or animals based on In- 
temal and extemol structure* 

/ ■ ■ ■ . ■ 



SiCTIVITIES NATURE TMILS UTIUZim SOCIAL SCXEKCE 



Process . • * . 

Obaerving/DcBcrlblng/Classifyii^s • Observing and describing effects of learning outdoors on 

students* 

I • Observing that isost Ipeople enjoy being outside and are 

interested in nature. 

* - # Categotixlng types of .information that can be presented 

to other students, 

• Classifying people who will use the trail— studcntff» 

teachers t visitors t parents, etc* 

• Distinguishing sets and subsets of quantitative purvey 

data on what kinds of Information other children would 1 
like to learn about nature. . . » 

• See also KAIHEMATICS list: Classifying, Categorizincf. 

m Sec also SCIKICE list? Observing/Describing; Classifyin^^^ 



Identifying Problcma, Variables • Identifying different attitudes students have toward 

nature • 

• Identifying types of nature trails » dloplays, tours, etc., 

as variables that could be changed to Increase interest 
and appreciation of nature. 

• Identifying causes of vandalisQ, litter, pollution, etc., 

of the natural area. 

• IdentifyJLng variables that affect the results of an 9Pln- 

ion survey, such as age, grade level, habit of pciplc, 
backgrounds of people. 

• See alsp SCISJCE list? IdentiiySng Variablos. 

• Conducting attitude surveys before and after a nature 
trail is developed td f5ec whether other students* atti- 
tudes towards nature change. 

• Designing and conducting opinion surveys to deterrdne what 
types of inf oration to present on the trail. 

• See also SClEflCE list: Jfardpulatim, ContxolUng 
Variablcs/Experirrenting* 



Infcrrlng/Predietlng/Fornulatlng, • Inferring from results of opinion surveys that particular 

Testing Hypotheses i«o?patlon about nature is isost interesting to other 

students « 



Manipulating, O^ntrolllng Variables/ 
EsqpertGantlng 



Inf erring/Predict Ing/FomulatlQgt 
Testing HypothcsM Ccont»} 



CoilccCtag, Recording Data/ 
Ifeasuriog 



Organl^ingii Processing Data 



Arralypjlng, Interpreting Data 



Corrunlcatlogf Display in,M Data 



^4 



li 



• Hypothesizing that the rc&ii4t8 itcfm a aaqple of studmtn 

reTlcct the opinions of all the studenta* 

• Predicting the nussber of 9tudetits vho vlll aee a nature 

trail from reaulta of a aurvey. 

• Hypothealzing that if; older atudente were iisvolvei in 

mating a school nature trail » there vculd be less van- 
dallsQ of trail 8ign^» 

• See also SCIENCE Hat: Infcxring/Px^cting/roxralSitSn^, 

Tcstingf Hypotheses,. ^ * 



• Using voting procedure to detcrsine pr.^fer<mce3 for 

setting up a xrail* 

• Atolniafecring an opinion sutVey atx^ut inf orcatioi^ to pre- 

sent on the trailj administering m attltt^dc &arvi:y 
nature and the outdoors « 

• Recording nuober of students nho tise the trail 

• See Also MATBUMi^TICS llst^ p^iintir^^^ J^ca^arlny. 

• Sec also SClEKCiu Hot: Mooi'^uring/CoHectiny, F^^^rdii^j . 



• Tallying Questionnaire data m attltudetj tcriturdci nature 

or opinions about the trail* 

• Tallying vot^s when tmking decisions absuf the laat^o^rc 

trjoil. 

• •Tallying nuiaber of students who use the tr(3ll* ^ 

• See also HAIHEKAUCS Hati Or^miziny I?ata« 

• Sec also SCIEKCE lists Oi^ga^lzin^r P^^e^^ing Data. 



• InCcrprctlng rcsultB^,'"fTt^o4u ^g g raphs ^ ol optnim surveya 

on infomatlon desired amd*oT^attltudc surveys m nature i 
•coq^aring data frost different groaps* 

• Croparing qualitative inforaatl*5n gathered fros intervlcrw^s 

with blolos? experts » naturalists, or park off iclalo, 
4 Evaluating survey Esethcdologyt eiac md ss^keap of satsple. 

• See also MATHEHATICS list: Ccj^ptiT/n^i Se«t>*;fcic^i 

• Sec also SCIEIJCE list: npolyzin^^f Xntetptt^tinq Tata. 



# Kaklng and displaying nap of trail* 

# Rei^es^nting survey data, such attit<;d^::^o about paturo 

or opinions afe^ut typ^^ ofir»ature trail, 00 gr^upbis or 
charts, / 



C&»4Tii<:at4.^gt DJUjplaylT^g Data (coist.) • See also MAIBEMATICS Ust: Craphing. 

m See alt50 SCIENCE list: (SonCTniMtirfir/ Displaying B^ta, 
m See also LANGUAGE AETS Udt. fif 



Daily Life | 



m Using knowledge acquired fron taking oplsilon surveys 

help solve other problems vhere attltudea are Important » 

• Ualng knowledge acquired frcn teaching students about 

nature for teaching people other types of things. 

• Using Imowledge acquired about nature to Icprove personal 

behavior and behavior of other people towarde anijsials, 
plants I, and natural envlronrtants. 

• Using knowledge acquired fron observing natural sycjteca 

for understanding hunan social syatetisj coisparing sisi** 
larities and differences between the two* 

• See also SCIEKCE llets Gmtvralizing/Applyjing Prcccs:^ to 

//ev Pxablars. 



% 

Accepting Fv^Gfot^uiblUty lot hrxioms 



• Jlaklng aure that various tah\iB (e.g., identifying treeo, 

putting up algps, napping the trail y arc done. 

• Scheduling treetingc* with nature experts or park otficialD, 
t SchcduJUng feo^jirs and personnel for guided touro of the 

nature trMl. 

• Being reaponollSle for actioM while out of t^w clasero^ru 



Bi.vckipln^*, Int'eri?^^t md lnvalvt:^r^^nt 
in Wmz^xx Affairs 



• Designing a nature trail for other** to uac. , 

• Attet^pting to stop vandallfJ?! by involving other students 

or publicizing tbe benefits of .1 nature trail . * 



Euc£^,v^i»Jti?i the Irportancc of 
IPillvlduaJ and Graup O^rttrifautionn 



• J^ccognl^lng that the nature tcail will benefit not o?<lv 

thcT'^elv^e^ but the whole BChcsol. 

# Aasesssiiig the* effects of granp :xtiim m the mh<so\ or 

local park systen. 



r^r^-.-k^pJng Incjulsltivcnes^, SeH* * CotUucting Bv^lX and Ux'm sessions with help tro»r) 

Pella^.a% >:pd ItxitUti^c the teacher. 

# Finding soluti^jr^s to prohle^^j^i erieountercd in addition to 
the mciin problem of the challe?^ge. 



ERIC 
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Eelianci*, and Initiative (coist.) 



• UeltJg tbe telephone to find inforaatloia or to get in touch 
with officials or experts t , 
^ 9 ChooBiu^ and developing the best way of presenting a 
nature trail to other people. 1 



F^c;o$:t*i^ii^>:; the V^iHucn Cooperation, f Finding: that MotV jm a mtute trail pragresBea m^xe 



Group W«3rJ!.» ai^d Divisiw oi Labm 



UndutBtmdinz ffadea of Inquiry I'ned 
it< the Scieixce^s /ipptcclattog Their 
Power cm4 Vt^^^^-'-dov 



rapidly and ejcoothly when done in gromps* 
/ 9 Ellcdnating needless overlap in work, 
t • Finding that work Is fim when people cooperate^ 

• C^i^g scientific mdes inquiry M investigate the nat- 

ural envlroiroent: and solve problerns when feallding a * 
trails 

• Dslng data, graphs, is^^ps, and written mierlt?l>* m explain 

the natural wea to ^ther people. 

• See also MAimmTt€S ai^a SCm^CE llstB, 



0 (kiiijiidcrlng all liaggestt^ns Mtd assessing their rerlts« 

• Cottsidering the tiptal«^s??j of others when developing a 

• Recognizing reepectlr^g ditfer^-nces In values according 

to age, e^cperleacet occupation, income, interests, cul- 
-tare, race, religion, ethnic hackgr^und* 

• fespectix^g the thoughts, interests, and feellngo of 

berij'Cif the ^ppi^sitc* tiex wiH.^n working in gt'^apSt 



Considering alterative way^^i nf doing v.-j^rlous> tasks, 
• fendiietin8''ii^r4rv' rcMi^.^r^^h i?*>.tMral history » ecc4og:V, 
^*er4ogy, ♦J'jt*:^ 



• ^^^^co^^'nt^i^K ^hit p3reterc?icet3 for rvpf^> ^^t ^>itr>^i: tr??H 
c*jfle*:t the v;?.lu*.*r' of e*Kh tn»;3lvidu.iK 



ERLC 



Ec«?no!:ilc8 • Gaining earperience in comparative shopping for materials 

ipx building the trails cuaklng aigns, bird feeders, etc. 



Geagrui^hy/Physieal Envlrcmment, » Investigating dlf ferences in natural areas due to differ 

cnccs in geography of regions, 
f Comparing topography of the trail area to the geography 
of the region. \ 
/ • Making and using a ciap of the nature trail. 

/ ' • Recording topographical information of the trail area on 

a nap of the trail* 



Folltfeal Sctence/Cisvemm€?r5ft S^^tcms • Investigating systems of atolnistration aiid control of 

land; deciphering role of governing body <*vet the lartd. 
« Investigating regulations and policies affecting land used 
for' a nature ttall. f 

• Uorking w^lth school or govemrsent authorities to develop 

a nature trail ^ 

• Deterrdning needs for ralco and regiilatlons when working 

outside on the trail and vhen others use the trail. 



• Iwestlgating prcvioue attempts to c^tnbllsh a n^^ture 

trail. 

• Investif.ating blBtory of the area to ho umd a nature 

trail no dlBcovet records oC hu^s^m octtlc^^cnt, legends, 
etc • 



GccLil pBVch^l«:jJ'y/l^^*^lvida.jl m4 
iltmp 8ehavi*>r 



• P<>cognlr/ing an^ using different ways* of approaching dlf- 

fer*iOt groups, ^uch is students and adfainlstratows. 

• Eeco).;nl/.lng need for leadership within s??all and l^rge 

groups? recogaixinp/differing capacities •of individuals 
for various roles within groups. 

• Analysing the eft^^ct?? of a smll group r^^iktoy derttilor^a 

for a iar^f.er group. 



l0l«igy/S^:«clal £yBter.:i 



0 C^nidcrlng the integral » related mtntv 0f th^ school 
corCTinity and its physical surroundings* m a factor in 
t^e problem af raking a nature trail. , 

• ftfivielng a systen of w^^rklng cooperatively In smII and 

large groups. , ^ 

• Investigating prohlemi^ and rnkS^n changes that affect not 

only themselves, but society (other students in 
^ school » parents, etc.)# - 



SocioXogy /Social Systemo (cent.) 



ERIC 



Working within established social nyutemB to promote de« 

velopment of a nature trail. 
Experiencing and understanding dlf f^^sencea In sociiil 

syst^ems In different social grooi J? ^-fli^^dren, adults, 

women t nen^ hoMmakers) • 
Recognizing that there are many dillfc#eat pf*al groups 

and that one person belongs to more that^* owe social 

group. 



> 



HCTZVJTXES XN mjm^ TMIZS VTIUZIUQ imsmGU MTS 



Basic SkiU^^^'T 



Readings u^^ 

Literal Cot5pir«tieii8iott--Decdding 
ycrds, Sentences, and Paragraphs 



• Decoding words, sentences, and paragraphs vhile reading 
books on natural history, ecology, geology; while read- 
ing field guides; while reading city park regulations 
or restrictions. 



Reading: t 
Critical Reading-— Comprehending 
Meanings, Interpretation f * 



• Obtaining factual information about animals, plants, rocks, 

park restrictions, etc* 

• Understanding what is read about anitnals, plants, rocks, 

park restrictions, etc. 

• Interpreting whatsis read, such as biology and ecology 

concepts, ruleu and restrictions, etc. 



Oral Language: 
Speaking 



• Offering ideas, suggestions, and critidsms during discus- 

sions in small group work and- during class dlocussions 
on the trail and points of interest. 

• Reporting to class about data collecting, mpplng activi- 

ties, sign construction, etc. 
0 Responding to criticisms of activities. 

• Preparing, practicing, and giving isffective oral presen- 

tation to classes or other people using the *^^^J^* . 
Using the telephone properly and effectively to obtain 
information or to invite a resource person to speak to 
the class. 

• Conducting opinion" surveys about possible taprovemonts to 

the nature trail. 

• Using rules of graissiar in speaking. 



Oral Langua^j^ex 
Listening 



s Conducting interviews of classmates. 

• Follow spoken directions. 

• Listening to group reports. 



Oral Languages 
ff^isorlzing 



# Kecorizing portions of oral presentations to be given 
during tours of the natnrc trail. 



I 

Oral Language: 
Spelling 



Using correct spelling in writing. 



% Written Language: 
GrasBaar 



Written Language: 
Coiisposltlbn 



Study Skills: 

Outlining/Organizing . 



Study Skills: 

Use of References and Resources 



Attitudcs/Vfiluea 

Appreciating the Value of Expreeslng^ 
Ideas Throu|;h Speaking and Writing 
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• Using miles of granmr in writing* 



• Writing to commnicate effectively: 

• preparing written reports and pac^hlet? using notes t 

datSy chartSy grapbSy napSy etc«» explaining the 
area around the nature trail. 

• writing posters advertising the traily requesting 

students not to litter, etc* 

• writing opinion surveys for other children; devising 

questions to elicit desired Infonaation; fudging 
Whether a question is relevant and whether its Qcan- 
Ing is clear. 

• preparing write-ups of rules to follow while using ^ 

the nature trail* 



• Taking notes when consulting authorities or hooks about 

natural historyy plant and animal classification y 
• geology y ecology y local historyy etc* ^ 
0 Developing opinion surveys; ordering qiJM^lon^ around 
central thei&esy suc.h as prefer<Stnces type of nature 
trail or attitudes towards nature* ^ 

• Planning presentations y data collection schemes y etc* 

• Organizing Ideasy facts y data for inclusion in paophlets 

about the nature trail* 



• Using the library to research infonaation on plants y 

anixoalsy rocks y i&cology^ etc* 

• Using dictionary and encyclopedia to locat(& information* 

• Inviting a naturallsty park officlaly topographery or 

other expert to speak to the class and answer questions* 

• Using Indexes and ^tables of contents of books to locate 

desired information ^ 

• Using '/How To" Cards for information on making a survey y 

using toolSy etc* . * 



• Finding that classmates and teacher may approve of an , 

idea if it is presented clearly* 

• Finding that other students may^ appreciate the nature 

trail if it is o^Jalned clearly and with enthusiasm* 



2^ 



Appreciating the Valu^ of Exprcflaicg 
Ideal Through Speaking and Writing 
(contO 

Appreciatlttg the VaXuc of \ 
Written Kcaources * 



Developing an Interest in 
Reading and Writing 



Making Judgsento Concerning , 
What Is Head 



Appreciating the Value of Different 
Fan£s of Writing, Different Foms 
of Cocsstinication 



# 



1- 



Finding that school or park officials xsay approve of a 
nature trail If presented with a good proposal. 



Finding that certain desired inforcsation can be found in 
books ou naturc> e.g., identification of trees, birds. 
Insects, etc. 

Willingly looking up Inf creation on plants, aalrals, 

geology, local history, etc» 
Looking tip further or xdotc detailed inforcation. 
Shoving desire to work on drafting pacphlets. 

I 

Deciding whether what is read is applicable to the par- 

' tlcular natural area. 
Deciding how reliable the inforzaatlon obtained fron > 

reading is. . • ^ " ' | 

Deciding whether the written mteriiil is appropriate, 

whether it says what.lt is supposed to say, whether it 

laay need icprovcc^t. - 

•* • 

• Finding that how infonaation can be best conveyed is de- 
termined in part by the audience to whota it is directed. 

Findlrig that certain data or Infonsatlon can be best 
conveyed by' writing It dovn, making maps, drawing graphs 
or charta, etc. 

Finding that inforcation on points of interest cam be 
icost easily sh^ired speaking. 

Finding that certain aata or information should be written 
dam GO that It can be referred to at a later tltse.. 

Finding that spoken instructions arc sometlDDS better than 
•written instructions, and vice versa. 



